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RECOMMENDATIONS. 



From the Jan. J{o,for 1888 of the Jourital of Educatioit. 

« A careAil examination of thia valuable work will ahow that ita author haa 
oompUed it, aa all booka for aehool um ouf ht to be compiled, from the reaulta 
of actual experiment and ofaaerration in the aehool-room. It if entirely a 
praotical work, combining the menu of Golbam'e eyatem with eopioua practice 
on the alate. 

** Two circumatanoea enhanee very iQ«ch \h» value of thi* book. It ia very 
comprehensive, containing twice the usual quantity of matter in worka of thia 
claM ; while, by judicioua attention to arrangement and printing, it ia ren- 
dered, perhaps, the eheapeat book ia ttiia department of education. The brief 
ayatem (^Book-Keeping, attached to tho Arithmetic, will be a valuable aid to 
more complete instmetion in eommon achoQla, to which the work is, in other 
reapecta, ao peculiarly adapted. 

" There are several veryvaluable pecoliaritiei in this work, for which we 
eannot| in a notice, find sumcIlMit space. We would reoommend a careful ex- 
amination of the book to all teachers who are deairoua of combining good 
theory with copious and rigid ](^ractice.*' 



From the Report of the School- Comuittsx of Proyidencx. 

** The booka at preaent used in the schools are, in the opinion of your Com- 
mittee, altogether above the range of thought of the pupils. Woru of a nar- 
rative character would be better uaderstood. would be more ioterepting, and 
would, of course, teach the pupil to read with more taste and judgment. The 
boy who pores, in utter disgust, over the book which he reads in schools, will 
hasten home to read with avidity Ma story-book* The true wisdom iipuld 
then be, to introduce the story-book into school, and thus render his place of 
education tho place of Inis amusement. 

" Nevertheless, aa this sabjeet is one is .whioh'tiaae and iaifiaoai are neoea- 
sary for a selection, and aa a change of thia sort, through all Uie acbools, would 
be productive of ' considerable' additional expense, your Committee would 
recommend that no chance, at preaent, be made in nooks, exeoptiiw only the 
Arithmetic. Ifaschool, by way (^experiment, be established on the monito- 
rial plan, various school-books can be tried there, and, after a fiur opportunity 
of testing the merits of several, those can be selected which seem best adapted 
to accomplish the purpoaes of education. Your Committee are, howeV^r, of 
opinion, that it wonra bo expedient to introduce the system of Arithmetic 

Sttblisfaed by Sir. ^oiith fsubsequently adopted] into all the Public Grammar 
chools ; and, also, that all the scholars in arithmetic be tau^t by classes, and 
not individttally, as is now the prevalent mode." 

The above Report was signed by the following named gentlemen:-* 

Rev. F. Watland, Jr., D. D., Free, Brown Univ,, (Chairman.) 
Rev. Thomas T. Waterman. 
William T. Grinnbll, Esq. , 

Paled .^rj; 24, 1828. 




This work is recommended by ike State Gommissionem of 
Vermont to be adopted throughout that state. It is likewise 
introduced into the public and private schools of Hartford, Conn., 
by Uie concurrence both of committees and teachers, and ia 
li&e mannef in various other places. 
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ADVERTISEMENT TO THE KEY 

WHICH ACCOMPAiriES THIS ARITHMKTIC. 



" The utility, and even necessity, of a work of this description, will 
scarcely be questioned by those who have had any experience in 
teaching Arithmetic. Most young persons, aAer having been per- 
suaded, again and again, to review a long arithmetical process, fee), or 
affect to feel, certain that they have performed it correctly, although 
the result, by the book, is erroneous. They then apply to their in- 
structor ; and, unless be points out their mistake, or peribrms the opera- 
tion for them, they become discouraged, think it uSieless ' to try' longer, 
and the foundation for a habit of idleness is thus imperceptibly estab- 
lished. Now, in a large school, it is always inconvenient, and some- 
times impossible, for the instructor to devote the time necessary to 
overlook or perform a very simple, moch,4nore a complex, question 
in Arithmetic. This is at once obviated 1^ having at hand a Key, to 
which reference can be easily and speedily made. The time of the 
teacher will thus be saved, and the pupil will not have his ardor damped 
by being told tiiat ' his sum is wrong,' without learning where or how. 

'' This work is not designed for, and can scarcely become, a help to 
laziness : its object is to lighten the burden of teachers, and facilitate 
the progress of scholars. To promote both of these important purposes 
't is now presented to the public. 



« January, 1834." 
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25. How many does 2 from 8 leave ? 2 from 10 ? 2 from 
12? 2froml5? 2from20? 2from24? 3fTom7? 3 from 
JO ? 3 from 12? 3 from 18? 3 from 19? 4 from 8? 4 from 
9? 4 from 13? 4 fit)m 15? 4 from 18? 4 from 20? 5 from 
JO? 5froml4? 5 from 17? 5from20? 5from25? G 
from 12? 6 from 18? 6 from 20? 6 from 26? 7 from l4? 

7 fi^m 21? 7 from 23? 8 from 10? 8from 12? 8 from 15? 

8 from 16? 8 from 19? 8 from 20? 9 from 12? 9 from 15? 
9froml8? 9from20? 9from22? 10froml5? lOfrom 
17? 10froml9? 10from20? 10from22? 10from25? 
11 from 15? 11 from 18? 11 from 19? llfrom22? 12 
roml4? 12 from 16? 12 from 19? 12 from 24? 

Prfictical Questions <m the TdbU. 

26. If you buy 15 cents worth of tape, and give the shop 

teeper a pistareen, or seventeen cent bit, how many cents must 

rou have in change ? How many are IS from 17 ? Why ? 

27. If you had 17 fingers, how many would you have more 
ban you have now ? How many are 8 from 17 ? Why ? 

2S, A man had to travel 24 miles, but has travelled all but 
; how many miles has he journeyed ? How many are 4 
)m24? Why? 

29, 20 children are in a class, and the 8 best are put into a 
igher class ; how many are left in the lower class ? How 
Miy are 8 from 20? Why ? 

Sd Ifyoa have 25 cents, and ahoxAd gw^\^ c.^\L\s»^^"t V 
'ej> and 10 for a top, how many cents '^JiBL'^tjMLYftj^^ViV* 
'ow laany do 10 and 10 from 25 leave? V^'S? 



10 ARITHMETIC, i 

31. Yoa have 16 apples, and^ give 5 to your dstery 5 to 
your brother; how many will you have left? How miMiyl 
do 5 anii 5 from 16 leave? WW ? 

32. A man bought a mirror for l3 dollars, for which he ' 
gave 6 bushels of com, worth «*» dollars, 3 bushels of pota* 
toes, worth 1 dollar, and the rest in money ; how mucn did 
he pay ? How many do 5 and 1 from 12 leave ? Wh^r ? 

S3, The distance from Boston to Walpole is 20 imles - 
after you have arrived at Dedham, whicn is 11 miles frov 
Boston, how many more miles will you have to travel U 
reach Walpole ? How many are 11 ftom 20 ? Wljy ? 

*^ 



MUL.TIPL.ICATION. 

*. 

IT 111* 1 . If I give jrou 2 pins at one tifiie|and 2 at anothe 
howmanypiosshullffiveyou? How many are 2 times 2 thei 

2. How many legs have 2 chairs? How many are 2 times f 

3. How many eyes have 6 birds ? How many 7 ? H€i 
many 8? How many are 2 times 6? 2 times? ? ^ tunes S 

4. I hold my hand out^ and you put 3 pins in it, Willia^ 
3, and James 3 ; how many pins wul I liave ? How max 
are 3 times 3 ? 

5. If I put in your pocket 4 wpplea at 3 different tim€ 
how many apples will you have in your pocket ? How maj 
are 3 times 4 ? 

6. If I should give you 4 apples at 4 different times. h< 
many apples will you have ? How many are 4 times 4 ? 

7. If r give 2 cents for one orange, how many cents ma 
I give for 8 ? How many are 2 times 8 ? 

8. How many cents will buy 10 marbles, if 1 cost 3 ceni 
How many are 3 times 10 ? . j^- 

9. If you give 4 cents for a yard of tape, how many co 
will buy 3 yards ? Howmany4? 5? 6? 7? How ma L^ 
are 4 times 3? 4 times 4 ? 4 times 5 ? 4 times 6 ? 4 times ^ 

10. What will 5 picture-boohs come to, at 2 cents apiec^ci 
What will 6? 7? 8? 9? 10? 11? 12? How many ar^ 
times 2? 6 times 2? 7 tubes 2? 8 times 2? 9 times 2? 1 
times 2 ? 11 times 2? 12 times 2? 

^ 11^ What will 2 marbles cost at 3 cents apiece ? * Willj 
marbles? WiIJ4? Will 5? Wili6? ^NVSVl^ VT^ 
Will 9? Wmi^l Win U? Howiw«x7«w>^^jj8w 
3 timea 3P 34mm 4f ? 3 timea 5? 3 teie^ ^? ^ \ssqs 
StimeaS? :3^if^B^^ 5t»^.l,0? ^^^^^V 
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Praeiieal Qutstitnu on the Table. 

13. How many cents will bay 8 books, if 1 cost 2 cents ? 
How manvwillbuydbooln? 5*books? 8book8? 10 books? 
12 books? 

14. How many cents will 10 yuds of ribbon cimie to, at 2 
cents for 1 yard ? At 3cents ? 5 cents ? 9 cents ? 12 cents? 

15. What are 2 barrels of flonr wcnth, if 1 be worth 11 
dollars? What are 3 barrels worth ? What are 5? What 
are 7? What are 9? What are 11? What are 12? 

16. What will 7 pair of shoes come to, at 5 dollars a pair ? 
WhatwinSpair? What will 10 pair? What wiU 12 pair ? 

17. What will 9 yards of bioaacloth come to, at 6 dollars 
ayaid? At 7 dollars? At20dollars? 

18. There are 8 fhilongs in 1 mile ; how many are there 
inOmiles? In7? In9? In 11 ? Inl2? 

19. There are 12 inches in 1 foot ; how many axe there 
in2feet? In 5 feet? In 6 feet? In 12 feet? 

20. If a man earn 7 dollars in one week, how many dol- 
lars will he earn in 2 'weeks? In4? In6? In8? In 10? 
I9II? In 12? 

21. If 1 bushel of cloyer-seed cost 12 dollars, what will 
2 bushels cost? What will 3 bushels? 5 bushels? 7 
bushels ? 9 bushels ? 1 1 bushels ? 12 bushels ? 

22. If you travel 5 miles in 1 hour, how far can you travei 
in2hour8? In4? In8? InlO? Inl2? 

23. William and James performed a piece of work together 
in 6 days ; how many days will it take William to do the 
same work alone ? 

24. If you pay 8 dollars for 1 quarter's tuition, what will 
2 quarters come to? WbatwiU3? 5? 7? 9? 11? 12? 

25u If the interest of 1 dollar for 1 year is 6 cents, what if 
Ibe interest of 2 dollars for the same time ? Of 3 ? Of 6 .' 

ma? (Hio? Of 12? 



MENTAL EXERCISES. 13 

. S(5. Tf you pay 3 dollars for 1 woek*8 board, what will 2 
wcieks come to ? WhatwUlS? 5? 8? 10? 12? 

27. If yon give 5 apples for 1 orange, how many applets 
will buy 2 oranges ? How many 3 ? How many 5 ? How 
many ? How many 9 ? How many 10 ? How many 12^? 



DIVISION, 



^ IV. J. Divide 6 apples between 2 boys, and tell ms 
how many each wUl have. How many tin)es 2 in d? Why? 

•^9. Because "^ times 3 are 6. 

2. Divide 10 pins between 5 boys, and tell me how many 
Dach will have. How many times 5 in 10 ? Why ? 

3. If you wish to divide 8 oranges between yottr 2 little 
sisters, how many would each have ? How many times 2 
in 8 ? Why? 

4. A man divides 14 peaches between 7 of his chiWrcR; 
how many will they have apiece ? How mam times 7 in 
14? Why? 

^ 5. 14 cents were given to 2 poor boys; how many ceiifs 
is that fi)v each boy ? How many times 2 in 14 ? Wliy ? - 
r». If 1 oran o-e cost 6 cents, how many oranges will' ] 8 
cents buy ? flow many times 6 in 18 ? Why? - 

7. If it cost G cents to go in and see the wax figures, how 
manv times can you go in for 30 cents ? -How many time^ 
Gin'i^O? Why? ... 

8. 8 hoys found 48 cents, which tliey agreed to divide 
equally between them; how many will each have? How 
luanyliimes 8 in 48? Why ? . ^ 

9.1 sold 8 l.ead pencils for 80 cents: how much is that 
«Lpiecc ? How many timtfe 8 in 80? Why? 

)0» 10 ra(m found a pockct-booU containing 100 dollars; 
Jinw many dollars aviII each have, if the money be equally 
tlividod botwe'entliem? Howmany times lOin 100? Why? 

11. There are^4 weeks in a month ; how much will a man 
have a wc&U,tJint Jias 48 dollars a montlv? How many times 
i in 48 ? WJjy ? 




.,.. ..latiy iuci23 V^ \t\ IH) r* WJiy . 

13. There arc 4 quarts iii a gallon; what is a quart of 
niolasses v,'ort!i, when a 'jiiWon if worth 32 cents ? How 
Inafiv time-: .1 in t-yi? Why? 

a 
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14. An older brother distribiitod 60 picture-books betwc 
his 6 younger brothers ; how many did each have ? H 
many times 6 in 60 ? Why ? 

15. 108 cents are to be equally divided between 9 childrt 
how many will that be apiece ? How many times 9 in 1( 
Why?" 

16. 132 bushels of com are to be divided egually betwi 
12 poor men ; how many will each man have r How ms 
times 12 in 132 ? Why? 

17. 12 men engage to do a piece of work for 144 dolla 
what will be each man's part of the money ? How mi 
times 12 in 144 ? Whj? 

XB, Repeat the 
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0, 


1 time 


10 


in 


10, 


1 timt 


8 la 16, 


2 times 


9 in 


18, 


2 Umes 


10 


ill 


20, 


2 Umes 


8 i« 24, 


3 times 


9 Ui 


27, 


3 times 


10 


In 


30, 


3 Umes 


8 in 32, 


4 times 


9 in 


36, 


4 times 


10 


in 


40, 


4 Urnee 


8 in 40, 


5 times 


.9 in 


45, 


5 times 


10 


in 


50, 


5 Umes 


8 in 48, 


Q times 


9 in 


54, 


6 times 


10 


in 


60, 


6 time* 


8 in 56j 


7 times 


9 in 


63, 


7 times 


10 


In 


70, 


7 Umes 


8 m 64, 


8 times 


9 in 


72, 


8 times 


10 


la 


80, 


C) Umes 


8 in 72, 


9 times 


9 in 


81, 


9 times 


10 


in 


90, 


9 Umes 


8 in 80, 


10 times 


9 in 


90, 


10 times 


10 


in 


100, 


10 times 


8 In 88 J 


1 1 times 


9u 


99, 


11 times 


10 


In 


110, 


11 times 


8 in 96, 


M./Z times 


9 in 


108, 


12 Umes 


10 


in 


120, 


, 12 Umes 


11 m 11, 


1 time 


11 Jn 


99, 


9 times 


[12 


in 


60, 


5 time* 


11 in 22, 


2 times 


11 in 


110, 


10 Umes 


12 


in 


72, 


6 tiraw 


11 in 33, 


O times 


11 in 


121, 


11 times 


12 


in 


84, 


7 times 


11 in 44, 


4 times 
, 5 times 
, 6 t!mc« 

7 times 
, O times 


11 m 


132, 


12 times 


12 
12 
12 
12 
12 


in 
in 
4n 
in 
in 


90, 
108, 
120, 
132 
144 


, 8 Umes 


11 in 55, 

11 iu 66, 
11 1-77, 

11 i«88, 


12 in 
12 in 

12 in 
12 in 


12, 

24, 
36, 

48, 


1 time 

2 Umes 

3 times 
, 4 Umes 


, 9 times 
, 10 time. 
, 11 Umes 
t l/v Umes 



Practiced Quesitons on the {Table. 

19. If 12 yards of tape cost 24 cents, what will one yard 
cost? 
^ 20. If you give 2 cents for an apple, "how many can you 
buy for 4 cents? How. many for 6 cents? For 10 cents? 
For 14 cents? For 18 cents ? For 20 cents ? 

^1. If 1 Jfiaft pencil cost 3 cents, how many can you buy 
for 6 ceap 7 For 9 cents ? For 18 cents ? For 21 cents ? 
For 24 cents ? For 30 cents ? For 36 cents ? 

22; If 4 cents will buy one orange, how many oranges 
will 6 tents buy ? How many 16 cents ? How many 24 
cents-? How many 32 cents? How many 40 cents? How 
many 48 cents ? ; 

23. If the stage fare be 5 cents a mile, how far may you 
be carried for 10 cents? For 15? For 20? For 25? For 

'^? For35? For40? ForSO? For60? 

24. If 6 cents will buy 1 pine-appie, how many will ^5L 
cents "buy? WiU 24? Will 36? YJVW Aa^^ ^^ ^^\ 
Will 60? 



Ih AniTHMhTlC. - 

<o. Tf R small slate cost 7 cents, how many nlatci vvlll 14 
coni:^buy? "\Vin^'8? Will 35? WillSf;? Will 03? 

<(l. If a ViTitin^-book cost 8 ceiit3, how many writing- 
books v/iil 7 (> ct-nts Uuv? S4 cents? 40 cents? 5G cents? 
80 rents ? 00 cents ? ' 

*:7. liGV.'inrMi/rjpolUftg-booL-s rrill 18 cent* bHy,if 1 cost') 
ccLis? Will 27? WmrUJ? Will 45? Will 54? WUl 72? 

fr3. ITo%v many fish can you bny for 20 cents, if 1 coet 10 
ccnLK ? How man^ for 40 cents ? For CO centa ? For 100 
ceuts ? For 110 cents ? For 120 cents ? 

"^W If von pay 11 cei^ts foi* an inkstand, how many can 
you buy for 22 centa ? For 33 cente ?• For 55 cents ? For 
88 cents ? For 1 JO cents ? For lt>2 centij ? 

30. How 'many pounds of butter can you buy for 24 cents, 
irhen the price is 12 cents for 1 pound? How many ponndsi 
ibr 3G cents? For (50 cents? For 108 cents? For K55 
ce:!ty ? For 144 cents ? 

Fradical (IvesiioiiS on ihejoregowg* 

' I . A boy, having 1 8 apples, gave them to his coiTipunionsf, 
as follows ; to William 4, to Ruftis 0, and to Tliomas 5 ; how 
many did he g-ive away in all, and how many liad he left ? 

2. Thomas grave to one ct his comiw-nions G pcadies, io 
anotPjer 3, to another 2, and sold 3 ; how many had he al first? 

3. A man bouglit a v/no-on fen: 17 dollars, and gave 5 dol- 
lars to have it repaired, then sold it Ibr 2(5 dollars; how 
much did he make by tl:c bargain ? 

4. A man bouplit a horse for 25 dollars, and, to pay foe 
it, gave (> bushels of rye, AVortJi G (foilars, and the rest in 
tnoney ; how much money did he pay ? 

5. Jlufus, having 20 cents, bought a book for t2 cent?, 
and a knife for G cents ; how much more did the boek co5f 
than the knife ? and liow many c.ent3 had he left ? 

(>. What is the cost of 5 yards of clolli, 6t 4 dollars a yiird ? 
At 3 dollars ? At 7 dollars ? At 2 dollars ? At 8 dollars ? 
At y dollars? At 12 dollars > 

7. Tf 1 lemon be worth 3 aj>piCs, how many Icftions-avo (y 
epples wortli ? Are 12 apples worth ? Are 18 apples v/orth ? 
Are 24 apples wortli ? Are 3(> p.p]dcs wortJi r 

8. How many barrels of lloiir, at 8 dollars a baiTcl, can 
you buy for 1(» dollai-s ? Fof 48 doi'ars ? For [Uj dollars ? 
For 8Q dollars ? 

/>. JJow mruiy are Q, 3, and 5? Are 4, S^and G? Are 
^, 3, and 2? Arc 9, 3, and 4 r Kve \0, t^, ^tv^ % ? Are 5, 
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4,'3, ana 2 ? Aro 4, 3, 9, and 1 ? Are 7, 6, 8, an.! 2 ? Arc 
e, i>, and JO? Arc 12, IJ, 10, and 9? 

IJ. How many are G tiiiica .'J? (i times 4? (i times 7? 
7tiinjj6? *J times 7? 12timeo7? Dtiiusd;")? Stime^aT? 
V times (i? 7 limes 9? 12 timos 11 ? Stunodo? o tiiacj 
7? 12timG3l2? 

1 1. llo'.v iniiiy timos 2 in 12? 2 in 18 ? 2 in 24 ? :^ in 
0? Hin 12? y in :3G? 4 in 20? 4 in 82? 4 in 48? o 
j:i 2.: ? 5 in ;1."5 ? 5 in GO ? G in 3G ? (i i:\ 48 ? G iu 72 ? 
7 in 14 ? 7 in 55 ? 7 in 84 ? 8 in 40 ? 8 in OG ? U i;i 
m? J) in lG<i? 11 in 22? 11 in 55? 11 in l:j2? 12 
in 144? 

.'\' Vc. — \'»)u i.f:;r pu;i:]< bIiouM be ro»iiiiro,t to roview and dwoli on iho jiro- 
c^: ii 1,' qiii.vsiiou i'.i: illvHlrutiu.i, mi tho ta'jlj*, till tiicir aolutiou* ho i.i;uUi 
pori-v' .tJ/ iuiuiliiir. 
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^ V . Q. Wlioii I sny lo you, 'Give snc llial bu{»k/' t!o 1 nvydii 
one bcYok. -or more than one V 

i2. Wlu-n wo speak of a sInijJc ciiin^, then, wliat is il called ? 

J(. A unit, or one. ' ^ 

C>. WWat arc one unit and one more, or one and one, called ? . 

Q. Whiil sro iwo ua!t,s and o.u; more, or Iwo and one, called ? 

Q. What are three units and one more, or three aiul one, cnllc<.I ? 

Q. V/hiU are fonr uniJs and one more,- or four i\ni\ one, callftl ? 

(I. V/hal arc live miils and one more, or five aiul ortj. calletl / 

Q. Wlip.t are six units and pn>! more, or six and one, called ? 

Q Wliat are sov.-'n units and one muT2, or seven and one, caik'd ? 

Q. V/liit arc el«^lit units and one mere, or eight and one, calletl .' 

Q. What are jiine units a-.id one more, or nine and one, culled ? 

Q. Now, to be ohlifjetl always lo write these numbers out in words, 
wrould bj very troublcioine : lo pievent ihis, how do we sometimes ex- 
press tlie numbers one, two, »kc. up. to llieusands, millions, 6cc-l 

A. By letters. 

(). What docs the letter I slaad for ? 

A. One. 

Q. Whal tlojs the Ibller V stand for ? 

A. ¥i\'e. 

Q. What <locs tlie letter X stan'd for ? 

A, Ten. 

O. Whal doos tlij Iclter L staad fcr? 

A, Fifty. 

Q. Whal docs the letter C stand fcr 1 

A. One hundred. 
2* 
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Q. What does llie letter D stand for ? 

A. Five hundred. 

Q. What does the letter M stand for ? 

A. One thousand. 

Q. You said that V stands for five ; suppose you place the letter I 
before the V, thus, IV, what will both these letters stand for then ? 

A. Only four. 

Q. What, then, may be considered as a rule for determining the 
value of these letters ? 

A. A letter standing for a smaller number, and 
before a larger, takes out its Value from the larger. 

Q. One X stands for ten ; what do two X's stand for ? 

A. Twenty. 

Q. What, tlien, is the value of a letter repeated ? 

A. It repeats the value as often as it is used. 

Q. How many letters do we use for expressing numbers ? 

A, Seven. 

Q. Will you name them ? 

J. I, V, X, L, C, D, M. 

Q. What is this method of expressing numbers by letters called ? 

A. The Roman method. 

Q. Why called Roman ? 

A. Because the Romans invented and used it. 

' Repeat the 

ROMAN TABLE. 



One, /............:...!. 

Two, ....*...IL 

Three, HI. 

Four, IV. 

Five, V. 

Six, VI. 

Seven, VJI. 

Eight, ..VIII. 

Nine, ...IX. 

Ten, X. 

Eleven, XI. 

Twfelve, XII. 

Thirteen, XIII. 

Fourteen, XIV. 

Fifteen, XV. 

Sixteen, XVI. 

Seventeen, XVII. 

Eighteen, XVIII. 

Nineteen. XIX . 

Twenty,^ XX. 

Eighteen hundred and thirty-four, 



Thirty, •... XXX. 

Forty. XL. 

Fifty, L. 

Sixty, ..LX. 

Seventy, . . .^ .I^XX. 

Eighty, LXXX. 

Nmetv, XC. 

One hundred........ C. 

Two hundred, CC. 

Three hundred, CCC 

Four hundred,.. CCCC. 

Five hundred, D. 

Six hundred, DC. 

Seven hundred, DCC 

Eight hundred, DCCC. 

Nine hundred, DCCCC. 

One thousand, • . M. 

FiAeen hundred, MD. 

Sixteen hundred, MDC. 

Two thousand,. MM. 

MDCCCXXXIV 



NUMERATION. .19 

" ^J^* We have a shorter method stiil, which is in rery gbaenl 
MO, as will appear by obserring^ what follow! i— . 

A uiwi, or one, is written • I. 

Two, t. 

Three, 3. 

Four, » 4. 

Six, .,...6. 

Seven, ..; r....?. 

Eigr^t, «^..8. 

Nine, «.»>,8^ 

Q. What are these characters calledt' 

A, Figures. 

Q. By what other name are they sometimes called ? 

^. The 9 digits. 

Q. Wkat is this metliod of expressing' numbers called 7 

A. The Arabic method. 

Q. Why so called ? 

A. Because the Arabs are supposed to have in-^ 
vented it.* 

Let me see you write down on the slate, in figures, the numbers 
oue, two, three, four, five, six, seven, eight, nine. 

Q. To' express ten, as we have no one character that will do it^ 
what two characters do we make use of to represent this number 1 

A. The first character, 1, and or cipher; 
thus, 10. 

Q. What place does the 0, or cipher, in this ease take ? 

A. The units' place. 

Q. What place does the figure. 1 take f 

A. A new place. 

Q% What is this new place called 7 

A. The tens' place. 

Q. Write down in figures, on the slate, the number ten -, now take 
away the 1 , and what will be left ? 

A. Nothing but 0, or cipher. 

Q. What is the value of this 0, or cipher, thus standing alone ? 

A. No value. 

Q. Now place tlie at the right of the figure 1, and what will it become? 

* Q. How was it obtained from the Arabs ? 

J?. The Moois communicated ifrto the Spaniards, and J<An of Basin^BtAke, 
Arclidoacon of Leicester, introduced it into England ; honce its introduction 
into our own country. 

Q. About what time was it introduced into England ? 

Ji. About tl)^ middle of the eleventh century. 

Q. How extensively is it now used? • 

A. All over the civilized world- 
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A. Ten, (10.) 

Q. How many times a the^gure 1 iucreased by llio 0, or eiplier 1 

A. 'Ten times. 

Q. What effect, then, has a ciplicr, in all cases, when placed at th« 
right of /lofures ? 

A. it increases the value ten times. 

Q. In whaiproriortion is this increase said to be ? 

A. Tenfold proportion. 

As you have probably teamed by this time how to write down ten 
i:i QgutCitf by ttie neip of a cipher, and learned also the value of this 
cipher, we will now proceed to higher numbers ; audio begin : let lue 
k'tte you write dowu in litres, on the siale, the following numbers, vix. 

One ten and one uult, «r c]ev«B...... .Ml 

One ieu aud two units, or twelve, VZ 

One ten and thfe« ouits, or Uiirlecu, .....lo 

One ten and four units, or fourteen, 14 

, One ten and five units, or fifteen, 15 

One ton and six units, or sixteen, 1() 

One ten and seven units, or seveutecu, ......17 

One ten and eight units, or eighteen, 1.33 

One ten and nine units, or nineteen, ID 

Two tens, or twenty, 20 

Three tens, or thirty, 30 

-Four tens, or forty,. 40 

Five tens, .....or fifty, 50 

Six tens, or sixty, GO 

Seven tens, or seventy, ...70 

Eight tens, or eighty, GO 

Nine tens, or ninety, UO 

Ten tciis, .....or one hundred, ICO 

Q. Here we see the viUue of the cipher ai^in ; for, by j>laerng a 
cipher at the riglit of ten, it becomes one hundred, (100,) that is, ten 
tens: should we place another cipiior still at the right of the 100, (»hus, 
1000,) what would it become ? 

A. One thousand, (1000.) 

Q. From what you have now seen of the value of figures, what may 
t and 6 be made to stand for '} 

A. 25 or 52. 

Q. What is this different value called, which arises from t]>o fi«jurcs 
'• eiiig placed or located differently ? 

A. Their local value. 

Q. What would be tlie value of the five written alone ? 

A. Simply 5. ^ 

Q. What is the value, tlien, of a figure standing alone 7 

A. The simple value. 

Q. How many values do figures appear to have ? 

A. Two. 
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Q. What are they 7 

A. Simple and local. 

Q. Now; as it takes 10 units to ma^e one ten, or one in the next leA- 
liand place; and 10 tens to make 100, how do figures appear to increase 
by being removed one place fartlier to the lefl ? 

A. In a tenfold proportion, from right to left. 

You must have acquired, by this time, some considerable knowledge 
of figures : let me examine yoa a little ', and, in the first place, 1ft mo 
see you write down on the slate the figure 4. 

Q. What do you call it ? ' 

A. 4 units. 

W^-ite at the left of 4be 4, the figure 3, (thus, 34.) 

Q. What do you csQI them both, and how are they read f 

A. 4 units and 3 tens read thirty-four. 

Write at the left of the 34 the figure 8, (thus, 834.) 

Q. What do you call the three figures now, and how are ihey read 7 

A. 4 units, 3 tens,^and 8 hundreds, read eight 
hundred and thirty-four. 

AVritc at the left of 83^1 the fi^re 1, (thus, 1834.) 

Q. What do you caliche 4 f^res now, and how read ? 

A. 4 units, 3 tens, 8 hundreds, and 1 thousand, 
read one thousand eight hundred and thirty-four. 

Q. We have now been combining, or {facing figures together, till we 
have obtained the number 1834, representing the number of years it is 
since Christ appeared on earth, to the present time. We might con- 
tinae to put figures together in this way, that would express higher 
irumbers still, up to billions, &c. That you may be able to form some 
idea of the power of figure8,-let nie4ell you that there is not a billion of 
seconds in thirty thousand years ; notwithstanding there are 60 seconds 
in every minute, 60 minutes in everv hour, 24 hpurs in every day, and 
in a sofar year, 365 days, 6 hours, W minutes, and about 48 seconds., 
Should we continue to go on as we began, in combining more figures 
still, it would be very inconvenient: to avoid this, we have a rule by 
which we can read ahnost any number offigures, ever so large. * What 
is this rule called ? 

A, Numeration. 

Q. What is the reading or expressing a numl)erby figures, as now 
shown, called? 

A. Notation or Numeration. 

RUL.K. 

Q. From the above lustrations, how does it appear tliat you mtist 
begin to numerate ? 

A. Begin at the right hand. 

Q. At which hand would you begin to re id T 

A. The left, 
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Wlint is the first fl^re at tlw ttghx banil, or first phicc, ca^d ? 

A. Uniis. 

Q, Wlrat is tlic second figarc; or seeoncL place, called t 

u4. Tens. 

Q. Wlukt ia tlio third pliace caHcKl ? 

A. Hundreds. 

Q. What is Uie fourth plaee called ? 

A. Ttiocrsand». 

Q. la reading^, what value do you give tbosc figures which we««. 
tailed uiifts in numerating 1 

A. Units. 

Q. What value do you gve tens 1 

A. TenjB, 

i^, Wliat value do you give hundreds, thousaHKb;^ &:ff,T 

A. Huu^red», tiK)ii$aiKk^7 ^^c. 

Q. Wilf you repeat the Numeration Tablcj begmning with nmO 
lens, &c ? 

NUMERATION TAlBlrE- 



9) 

'A 

O 






5 

e» S » 



"2 «j J 

§ g d 

1,0 0, 

2 0, 

3 0, 

4, 



no- 
O O 

08 "S 



0, 
0, 
0. 
(V, 

^> 0, 

6 0,. 

4^ . 



en" 
Q 

en 

O 
X 



t/; 



HH r. I — » 
HH t^ H^ 








S 0^ 
90 
V 



t-ead — 1 BiUioff* 
read — 200 MiUiof»< 
,.,^^^30 Million. 

read—^ MUHon. 

read — 500 Tliousan:! 
rrif<f — (50 Thousand. 
tytrd — 7 Thousand. 
fecrd — S Hundred. 
,rad — Ninety, 



mjM£KAllOII. 
Or, mora commonly, thus, 



to 

S3 
O 



08 

S • 

■> at 

S - 5*^ 

Co -A^ CO 

•O :^ o o ») 

V) g -w - w -g S - 









J s«>^ zswsj iiWH 
J cg*j GcO Cc« 

d p dj^ s 5 a a B &5 
pq SHS ftHH KHI::) 

I, 2 3 4, 5 6 7, 8 9 1, 

Which; by puUtiig Uicir values togtither, nre r c^ llms: 

One billion^ two hundred and ^hij|||B]r million^' 
five hundred and sixty-seven ^&o»«izna!J eight hun- 
.dred and ninety-one. 

Questions on the Table, 

Q. What is tbc vaiuo of 9 with oue ci|iher oa the right of it i What 
liac v*Aiie ofH vviili two ciphers ! Of? with three ciphers !^ Of 6 with 
lour ciphers 1 Of 5 with five ciphers f Of 4 with six cipliers f Of 3 
with seven cif>l)ers 1 Of 2 with eight ciphers f Of 1 with nine cipheis f 

Q. Wh^ is lite meaning of^umexf 

A. To place after. 

Q. Wliat is the ra<jani»ig oiprefixt 

A. To phice before, 

{^ Let the cdiolar write down, in Bcurea, tlte ancwfirs to the fi>9owiiic 
^uostioiis oa hfi sl-itu at roxutfttloru 

Q. How much does 1, with 1 cidher anhexed, stand lor! 

A. Ten. 

Q. Why? 

^. Because the 1 is tens, when I numetate. 

Numerate the 10, a»d see. 

Q,, What docs 1 with 3 ciphers stand for ! 

A. One thousand. -v 

■ Q. Wliy ! I 

A. Because, when I numeiute, by saying* L; 
tens, hundreds, tljcusands,' the 1 comes tliousu 

Q, What cNies 5 with iive ciphers stauid for * 

A. Fire huiidxed thousand. 
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Q. Why ? 

A, Because, when ^ numerate, the 5 comes 
hundreds of thousands. 

It^umerale and see. ' 

Q. What does 8 with 6 ciphers stand for? 

A. 8 millions. 

Q. Why ? 

A. In numerating, the 8 comes millions. 

Numerate and see. 

Q. How do you read the figiu^s 624 T- 

A. Six mindred and twenty-four. 

Q. Why do you say 6 h undre d X 

Q. What do the figures 61278 stand for T 

' A. Six thousand two hundred and seventy-eight. 

Q. How do you know that the 6 is 6 thousand ? 
Q. How do yoa read the figures 66768 ? How do you read the 
liguresS73657 How do you read the figures 654212 ? 

m ioorda the foUowmg numben. 



A'ote.^ The popil may learn the value of each succeeding (punbcr by at 
ftrmer ooew 

8 38= Eight. 

30 — Thirty. 
70 

239 ac Two hundred and* thirty •nine. 
6S9 

5005 3= Five thooaand and fire. / 

7007 
30002= Thirty thousand and two. 

50009 [nine. 

€23029 = Six hundred twenty-thiee thousand and twenty- 
928028 , 

6000066= Six million and sixty-six. 
8000099 

75000100 = Seventy-five million and one hundred. 
63000800 

Express in Jigvres the foUounng numbers. 

Sixty. — One hundred and twenty-five. 
Three thousand three hundred and thirtv-three. 
Three million, three hundred thirty-three th5usand, three 
nnndred and thirty-three, 
•f^urt" 'niUion. 
^Three .^undred million and twenty-fivex 
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4 


11 


%. 


Ig 


ia 


ii 


4 




--.'- 


•s^ ,- 


■Sr 


°^ 


•si 


111 




'^ 


in 




|'3 

il, 



I a = 

KE^GJ KH'S ShH KHB MhB KHF^ XE-P 
5 5 5, 5 5 5, 555, 555, 555, 555, 55 5. 

Q. Will j-ou iiow repeal Ihe conibiiied value of eacli figote fl "Uicb^ 
u preflKd lo Ihe Ibrogning Table ) 

A. Five hundred and fifty-five quintiUion, fire 
hundred and fifty-five giwdri/Zion, five hundred and 
fifty-five ti;iUion, five hundred and fifty-five billion, 
five hundred and fifty-five million, five hundred 
and fifty-five (Aowsaftrf, five hundred and fifty-five. 



SIMPI.E ADDinopr. 

t VII. ], Youhoug-ht an orange for 9 cents, and a melon 
for 15 cents ; what did jou pay for both ? 

2. James bought a top for 6 cents, a knife for 12 cents, 
and an iiikatarid for 8 cents ; how much did thoy n]l comoto? 

3. Harry and James lost Bome miAiey ; Jamea lost 20 
cents, and Harry 13 ; how much did both lose ? 

4. A boy laid out 10 cents in nutrbles, 8 cents in quills, anil 
6 cents for a elate pencil ; how much did he lay out in all ? 

5. You give 40 cents for a Practical Arithmetic, 8 cfints 
for a ruler, 9 cents for an inkstand, and lose 6 cents ; how 
much money has gone from you ? 

6. A man gave hia children money In the fbllowini; man- 
ner ; to his oldest 3 doltaia, to JameB 5 dollars, to Thomas 
9 dol)«r3, and to his two daughters 4 doltais apiece ; how 
much did he give away ? 

iianj, ,wj-iUii/ns, ■iM'lUifnj, undetilliffAJ, dtadecUhoiu^ Ou;. 
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7. A boy bought 20 iiitirbles for 20 cents, 6 peax;hes for 8 
ccr\ts, ,an(l 3 apples for 2 ceuta ; how much money did he 
luv out ? 

^, A man bought a cart for 6 dollara, a plough for 2 dol- 
lars, a pair of slocrs for 1) dollars, and 2 acres of land for 8 
dollars ; how much did ho lay out in all ? 

V. How old would you be, r/CJ-c your age double vrhat it 
iio\v is ? 

10. If yx)u had tlirce tiilics as many fingers and tliumbs as 
you have now, how many would you have in all ? 
'11, IIow many quarters to an apple, or any tiling? 

J 2. How macy tfiirda to an apple, or any thinff ? . 

1*/. If an apple, a number, or any thing, is dividsd into 
4 Clonal parts, wliat would one of those jjarts be called? 
*7. One quarter, or 4.. 

14. In the above, if divided into 3 equal parts, what Would 
onu part be called ? 

15. If an apple, or any tiling, is divided into 5 equal partSy 
what would one part be called ? .^. One fiith, or f- 

Ui. What would 2 parts be called.?, A. Tv.'o. fifths, or f, 

17. What would 4 parts be called ? 

] 8. How many pai^ does it take to make 5 fiftiis? J], 5. 

1 9, How many parts does it take to make tlie Avhole ? A, 5. 

20. Why is ^ tho whole ? A. Because t!ie whole of the 
appl3 was divided into 5 equal parts ? 

21.. If i of an apple cost 2 cents, what will a whole apple 
cost ? 

22. it^ of an apple coat 1 cent, what will the whole cost? 

AI/tT jJ.--Of iho tv.-o following lti?>JeH, tlie firat is to bj added from left to right, 
tlius, 1 and f}uro3 ; then tlic iiuxt ii!ic,4iius, 1 and S arc 3, and 3aro 6; tlicn tho 
next line, thu5, 1 iuitl -2 arc 3, niiii 3arc C, and 4 arc ten; and thud %vitl*all the linus. 

Th« second U to b« tuldcti from lofl to ri;?l»t, in tho same manner. 

Tho learner, in reciting uillier, U nut to look on tlic b»ok ; tho order of 4Uo 
fi^uroi bui:ig«uch a» to render it uoiiccc^aary. 

23. JVJmi is Iht swn of the following numbers f 



] 'i Jt. 3 

} 2 3 .4. G 

12 3 4 .{?, 10 

J '23 is A. 15 

12 3 4 5 6 .^.21 

1 2 3 4 r. G 7 JS.2S 

] 9 3 4 o 6 7 8 A. 36 

12 3 4 5 7 6 9 Jl. 4rt 

123 4 567 89 10 .4.55 

1234567891011 -«. (Ki 
123456789 lU II 12 .4.73 



S32323322332 jf 24 

3 3333 3 3 33333 A 

444444444444 A 

5 5 5 5 5 5 5 5 5 5 5 .*> A. 60 

() 6 6 n 6 C G 6 r> 6 G 6 Jh 73 

77777777777 7 J3, ^ 

8888 8 8888888,-*: O.i 

!» 9 n y 9 9 9 9 9 9 9 A. lO-i 

10 13 10 10 JO 10 10 10 10 10 10 10 A. ua 

11 11 ii ji li iiji a 11 II II It A. y.vi 

12 12 12 12 12 12 12 12 12 13 12 12 A. 144 



SI>K»LE ADDlTiON. il7 

*.^4. If ^ of an apple bo worth 1 cent, how much is a wholo 
i^plc worth ? ♦ 

25. If ^ of a vcsacl be wortii 1000 dollars, Iiotv much is 
the AThole vess^cl worth ? How much ia ^ worth ? 

26. If you give SOO dolLir^ firr ^ of a house, Iiow mticli i^ 
the whole houso worth ? How much is § woith? 

27. If ^ of an apple cost 2 cento, wliat is tlic whole applcj 
tv'orth ? 

2y. If i of a factory be woiih 2CC0 djUar^, wliat is ths 
whole worth ? 

St). T(3 bcy3, triro«.ving ston?? at an applc-troc, beat off a 
number of apples : says one boy. My part is? y^j, and 1 am 
entitled to one aj^ple ; how many apples ia -^^j tSien ? How 
jnany -,\? How many -j-^g-? How many -J-g ? How many 
-}§ ? Ilmv many -}^| ? 

tW. 10 men caught so many fish, that tliey could not coimt 
tJjcm ; a bystander told one man t::*t hii? part was liX), ju.st 

7g^ of the whole ; how mir.yfi'^h wouhV^ be ? Hovr many 
T^ ? How many -f'^^ ? IIov/ many -}• J ? How many ^g ? 
I low mnny fish did they catch in all? 

^L John was born twenty yearj aflor James; liowold Avilf 
Jiuaes be when John is 21 ? 

;32. When Joseph was 21, he nmn-ied a wife that v/as 1 
years old vfhen he was born ; hov/ old was the wife whcu 
Joseph manied ? 

(13. How many .ire 7 and ? 47 ctml 9 ? 87 and 0? :^7 
and J) ? 7 and 5 ? 27 and 5 ? 57 and 5 ? 8 tmd 7 P 4HI 
sna7? G8 and 7? 58 and 7? 78 and 7? 8an(V8? 28 
and 8 ? 48 and 8 ? 58 and 8 ? 78 and 8 ? OcJ and 8 ? II 
and i) ? 39 and 9 ? r>l> and 9 ? 7M and i> ? G9 and 9 ? a 
.ind 6 ? 3G and G ? 50 and G ? 7G and (> ? 9G and G ? 1 C(i 
andG.^ - 

rCr' "^ ^^<'' *^"^ inanner of tiro Irrt rt!iiif;»1si», tii? »5Ji>M s!>.;ut,i bf tiiiifrht 
lo porloTin lJ»o fujiowij^^. {"'fimilil ho ljc»iitat;» i;i iiiiy i;isUi!ico, rt?, fof examploj 
in nd»!i:>«f c* frf ?8, jii-t say to liiin, 8 .'uni 8 ar" Ifi, mul ho will S(i»^n -sro llmt 8t? 
Mnd 8 aro Ofi, thero IxMujj :i irs imtl» ciisi'?. Hy this inran**, il" \:r <n\\ iid<l nuV 
two na4i>lK!»i< Hv?'»iier, hoth u uhjr 10, h<j may ho la»:;i?t t* nch* !»My numijof 
tfnKilIor than lO to mty mrmhtT h.rgor thexii 30. 

^;:C7' 'f*''y rjll.jwHc nwy U?t »>iMail by ctxHiti^ cncfj ffiji^fpr n lj;jurp. (Jard 
irfMHiU ht! f'Xorcf.sefi, f"st tf)n fi'iirner f?i*'o thn total amm:j»t frvm ti»e book^ 
in'ithont iiMiIviii^' thi) iutlrviu'if.il ff'ftlilions ffn hiioscir. 

84. Add 5 twos and 5 thrcCi^ together: — t]vn3.-2 and 2 i ro 
4, and 2 are (>, and 2 are 8, and 2 are 10, and b arc 11^, and 
^ i\rc \i)j and ^3 are 19, and 3 are U^\, awC\V^ ^x^^*^. 



^ ARlTHME'nC. 

Add 5 fours, 5 threes, and 5 twos together. Jt 45w 

Add 5 fives, 5 fours, and 5 threes together. -^. 60. 

Add 5 sixes 5 fives, and 5 fours together. wS. 75. 

Add 5 sevens, 5 sixes, and 5 fives together. A.^ 9flL 

Add 5 eights, 5 sevens, and 5 sixes together. A. 106. 

Add 5 nines, 5 eights, and 5 sevens together. wS. 120. 

Add 10 ones and 10 twos together. A, -30. 

Add 10 threes and 10 twos together. Ji. 50. 

Add 10 fours and 10 threes together. Jl, 70. 

Add 10 fives and 10 fours together. A. 90. 

Add 10 sixes and 10 fives together. A. 11 0. 

Add 10 sevens and 10 sixes together. A. 130. 

Add ] eights and 10 sevens together. A. 150. 

Add 10 nines and 10 eights together. A. 170. 

■ ^— ■■■■■■ l»li^ M .^ 

Q. What is this which you have new been doing called ? 

A. Addition. 

Q. What, tlien, /may the putting together of two or more numben, 
and finding how much they make, t^ culed ? 

A. Addition. 

Q. What is the put4ing together, or collecting; of se^ral numbiers, 
of the same name, or denomination; called 7 

A. Single Addition. >.-^ 

Q. What do you mean by the same name, or denomination I 

A. All pounds, all dollars, all cents, or all 
drams, &c. 

Q. How many are 20 and 30 T What do jou call the 60? 

A. Amount. v 

^Cr It i^ thought advisable, whenever the operation of thn first sum in 
any rule is given, to direct the pupil, aflec a careful attention to the questiona 
in the book, to copy the sum on his slate, and from this to answer the qnestiona 
respecting the work, without looking on the book at recitation. 

Operation by Slate illustrated, 

1. A man bought a cart for 25 dollars, a yoke of oxen ibr 60 
dollars, and a pldVigh for 7 dollars. What did he give for the 
whole ? 



OPERATION. 

Cart, 2 5 dollars. 

Oxen, ' 6 9 dollars. 
PiOugh, 7 dollars. 



Q. In writing this example down, 
why do you place the 7 (units) un- 
der the 9 (units) ? why not place it 
under the 6 (tens) ? 

A. Because , if I should , the 7 units 
would become 7 tens, or 70 ; that is, 
the 7 doUttiBWonld become70dollar8. 



Amount, 101 dollars. 

<^. H6w do yon obtain the 1 in^ihe Ans.f 
^. I BSLj 7 (units) and 9 (nnits) wre 1^ (um\A^,wA^ ioss» 



SIMPLE ADDITION. SO 

(units) are 21 (uuits), or ^ tezia and 1 unit, writiiij liie I in llio 
unitti' place. 

Q. WiuiL do you do with the 2 tens ? 

.'I. I carry or add.tJieni to tiie (j (tens), in i\c next higher 
])lacc, where all tJje tens* belong 

Q. What 13 this addiag of the 2'tcns called.' 

Ji. C:irrying one for every tt>n. 

<^. How -do you proceed to get the 10 in the ^ns. ? 

.-. 7'he 2 (tens) to carry, and G (tens) luolie 8 (tens), and the 
2 (ttuis) over tlie (i (tens) are K) (tens). 

From tiiese illustrations we derive the following 

RULE." - .. 

Q. Ifc.w do you write tlie nmnbcTs down ? 

A. Units under units, lens under tcns^ &c. v.itli 
a line undernealli. 

Cl. Al which liaiid do you be^iu to add ? 

A. Tho right. 

Q. U l!ic amount of any coluuin bo 9, or less, how do you proceed t 

A. Set iJ:4ovvn. 

Q. H' it be more than 9, what do you do ? 

A* I set down the right-hand figure) and "carry 
tho left-hand figure, or figures, to the ne.xt column. 

Q. Wlilch fig^iiro would you write down, and which carry, in IC. 10, 
13, 36, 81, UJ-, iOG, o;], G7, 125? 

Q. Wliat do you do with tho amouul of ihc bsLcoluin.j i 

A, I set tJie whole of it down. 

rROov, Q. How do j'ou prove (ho operjilion ? 

-^4. Begin at the top, and add the figures down- 
ward, in l!ie same manner as they jvcre added 
- upwards. 

Q. What must thir; amount be like? 

A. The fir^t amount. 

3Iore Exercises for the Slate. 

^iCr '''^ «"^'« the troii!)le of Imviiur the pupil runuinjj up coiithuialfy to 
hiii teacher to know if liis sums bo right, iinrl to prevent tho It'uriior from 
copying tho nuswors on his shrte fioiu" tuo hmjk, imiin'ct answers will lio 
fxvvM thn.n;»h the hook, when timt cun convcuicutly be doiio : iu otlicr c.iiaei, 
Uirect aoiswcrs will by given. 

2. A man hought a suit of clotlsos -for 57 dollars, a pair of 
boots for 8 dollarsj and a secretary l:>r 2S dollars. What did he 
give for t!ie whole ? A. 93. 

3. In an orcliard, 20 trees b(\ir pears, 54 bear \i«ja.clw^,^^'i.^ 
bt»ar plums; How manv are there in Uie QicVuiid'*. A, "tJ^. 

3' 



\ 



30 ajrithmistk;. 

« 

4. A man bought a barrel of flour for 10 dollars, a barrel of 
molaases for 29 dollars, and a barrel of ruin for 36 dollars. How 
much did he pay for all the articles ? A. 75. 

5. James bought atone time 89 marbles, at another time 54, at 
another 60, at another 75. How many did he buy in all ? JS. 278. 

6. A man gives 89 dollars for \ ,of a chaise ; hoW-much must 
ho^ve for the whole at that rate .'' A. 267. 

T. You expend for a gold watoh 165 dollars, for a chaise 225 dol- 
lars, for a new suit of clothes 80 dollars, and give your father 400 
dollars. How much money have you parted with in all .^ A. 870. 

8. If \ of a vessel be worth sSi65 dollars, what is the whold 
vessel worth .' A. 6795 dollars. 

9. What is the whole stock which a man has in trade worth, 
if i be worth 3500 pounds .' A. 14000 pounds. 

10. If a man own \ of a bank, and his part cost 26000 dollars^ 
what would the whole be worth at that rate .^ A. 208000 dollars. 

11. If my neighbor should borrow of me at one time ^}56 dol- 
lars, at another oO dollars, at another 3656 dollars, and at another 
5000 dollars, how much should I lend him in all .' A. 9362 dollar^. 

12. A merchant owes 617 dollars to Messrs. B. & T. C. 
Hoppin, 516 dollars to Messi». B. &, C. Dyer, 600 dollars to the 
Excnange Bank, 1000 doUars to the Union Bank ; I demand 
how much he owes in the whole "i A. 2733 dollars. 

13. A merchant bought at one time GOO barrels of beef, at 
another 500 barrels, at another 416 barrels ; how many barrels 
did he buy in the whole ? A. 1516 barrels. 

14. James was bom A. D. 1800 ; what year of our Lord will 
it be, when Jamez is 37 years of age ? A. 1837. 

15. Gen. George Washinffton was born A. D. 1732, and lived 
67 years ; in what year did he die } A, 1799. 

16. From the creation of the world to the flood was 1656 
years ; from thence to the building of Solomon's temple, 1336 
years ; thence to the birth of our Saviour, 1008 years : in "what 
year of the world was the birth of Christ } A. Ann? Mundi 4000. 

\f!^ In the Jr«y the teacher will find all the answers to the following evuoples. 



(17.) 


(18.) 


(19.) 


20. 


M^ 


Dollars. 


Drams. 


Dimes. 


Mills. 


Shillings. 
45G732123212 


35 


313 


1645 


132132 


64 


280 


0321 


245123 


121212121212 


21 


741 


4610 


521085 


123412341234 


18 


240 


5386 


603898 


234234234234 


12 


391 


5210 


789783 


898768987651 


>» 


+1. 


% — *-- -- 


( 







*The teacher will observe that the amounts of the seveml sums are rtiv5ded 
by 3, and the quotients given for the efts wers will be found in sum No. fi^i', 
each quotient boing sot ogaioat the No. of the aom, that he may more rettdily 
tell W the sum be risht, ' 
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31 



27 1 
31 1 
625 
813 
5 35 



Ef ilea. 
352 60 
70582 
15374 



35 
12 
2 3 

0M15 60 



1 

5 
6 
12610081 



7 
1 
2 
1 
2 



(23.) » 
Dollars. 
12345U789123456789 
987654321987654320 
5544332211223 3 4422 
6655443322 no 01 133 
7 76 6554433221 1001.1 



<$^^^^i^2EiiiL Le^iss^iss^::-^ 



^ (24) 
Feni^y weights. 

9876 5 43 21 



98765 



98 
9 



76 

87 

98 

1 



43 
5 4 
65 
76 
23 
12 
1 



2 
3 
4 
5 
4 
3 
2 

r 



^(25.) 

Degrees, 

654210345 

1 

85267 

89 

526 



965 



8 2 324 
1 



2 

3000 

0000 

5965 

1785 

23126 1 2 

721 

21 

3 



-I*.. 



i^ 



^11. 



c 



-^Ll^, 



345672301379543210 5 6513 
8 213054986 5 203156821^ 42 
13221423001360421210050 
2234 3152243132002303013 
530043113224112131321 2« 






A. to No. 17. 
A, to No. 18. 
A. to No. 19. 
A. to No. 20. 
A. to No. 21. 
A. to "^o. 22. 
^. to No. 23. 
-i^.'to No, 9A. 
A. to Nxi. 



(27.) 



1 
5 



6 

- 8 
1035914702588852225 



5 

764 
3269 
9811 



5 

65 
72 
00 

18 
04 




5 
4 
7 
1 
1 



f*r, 



365794695 
455404871253 



jj. toNo. 2(). 68422222190020371507746 



X3 



Total airioant, 205269774325927004029731 
28. Add 854J, 1256; 3560, and 2456 logeV\\eT.' A-\yi\^. 



32 . ARlTi'lMETiC. 

21). A.ld lofVOO d-lls. 2X0 dulld. CColM Uolls. 2<.'321 dolls, to- 
rftlur. .'i. i^'Mlo dolls. 

SO. Add 11000 mills, J 1 00 mills, 110 mills, and 11 mills, to 
getiiCT. j1. J 222 1 mills. 

31. At'il r,r>';G5.5 ounces. 03',',3 ounces, Gfi ounces, 4-i44444 
ounces, nnd 22-i2;2 ouncos, together. .'3. 5t2r;G20. 

:'2. WJiit V5 the sum of tlie foUowinjr iiumbcrs.' viz. 

Twenty-five, Three hundred sixty-five, Two thousand one 
hundred and forty-five, Eighty-nine thousand. Four hundred 
♦'igiity-five, Nine million und six, Ninety million and nine 
thousuud. .']. 09101020. 



SIMPLE SITBTI^ACTlO:S". 

^ VIII, 1. George had 10 apy)lcs, and gave 6 of tliem to 
William ; how many did lie have left ? Why ? Jl. Because 
4 and G arc 10. 

2. Rufus, havin;:^ 20 doilara, gnvo 12 to James ; how many 
had he left? Why? 

3. A man, ov/ing 30 dollars, paid 20 ; how many did he 
tlicn ov/e? 

4. A man, having 100 dollars, lost 50 of them ; how many 
had he left ? 

5. A merchant bought a piece of cloth for 120 dollars, 
and sold ^t for 140 dollars ; ho .v much did he make by the. 
bargain ? 

(). From ICO talve 20 ; take 10; take 40; takcCiO; take 
70 ; take 80 ; take 00 ; take 95 ; ta'^e 85 ; take 75 ; take 5; 
take 15. 

7. John, having 75 apples, gave 20 to Jiis oldest brother, 
20 to his youngest, and 20 to his sister ; how many had 
he left? 

8. Harry had 25 marbles in both pockets ; he lost 9 out of 
one pocket, and 7 out of tlie otliPr : l^.ow many liad he left ? 

i). William has two pocket:?, both of whicli v»'iU held 75. 
pcacJies ; he has in one 15, and in the other 45 ; how many 
more will bctli hold ? 

10. A boy, returning witli a basket full of oranges, con- 
taining 100, and mcctinj \iU cou.sin by the v.fi)', g:ivc him 
20 ; how many did he carry liomo ? 

22. Two boys were plnying at marbles ; each had 20 ^vhen 
tbejr brg.in ; John lost 5 ; how mar.y did c?.cl:i hivo tiicn ? 



SIMPLE SUB-TIIAOTION. . 33 

VvHion tliG unfbitimatG boy Iiad lost all but 2, how many had 
Jam 03 won from Jolm? 

1'3. You bcu;»ht 100 new marbles fur filly cents, ami Bold 
Pot'jr 30 for 15 cents, Harry G for JO cents, and Thomas 
34 for 20 centa ; how many marbles had you remaining? 
ar.d hoi^r mucii more did you pay for them than what you 
Bold came to? 

13. How many quartern to an apple, or any tiling ? How 
many thirds? How many nilhs? Hovrmrvnyrixthg? Sevenths? 

14. If you had 4 pencils, and slionld give av.-ay 4., how 
minv would you have lert; ? 

J5» If yoii had 3 cents, tind sliouKl i<;ivG away j, how 
nir» ny would you have I'jfl? 

IG. If you had 8' pencils, and should give away ^, how 
manj-^roiiid you have left? 

17. Ilov/ many v/ould you Iiavo left eacli time, if you 

should g-ive away J? ■?» -J-, f » -J ? 

18. If yr)a liad 10 marbles, and shoul^d give av/ay -^^ y^g-, 

^i'V iV tV tV iS> ih ih ^^o''^' iTiany would yon have leil 
each time ? 

Q. Willi hi lljis wiilth you lir.vo new l>c?n doing f nllc(! 1 

A, Subtraction* 

Q. \\\\i\*.. t!io!ij is the lakiii^ cf rnc i:uml;cr from cuothci* of tlirC 
Same fmir.G, cm tlei'.omination, called ? 

A, Simple Subtraction. 

il. \V!ial fitj yen meon l>y ihc same naiMC, or dGiiomiDalioa ? 

jL When I'lc numbers are citlier all dollars, or 
all (l:.y5. ci' all shillings, or all seconds, (fee. 

Q. In A^lililion. yon rocolicci l!iat yon were required to put logeliicr 
two or more uuniJicrs, lo ihwl their amoujit ; now it seer.js that we are 
Jo take oiie iiu!n'>er Cro-^j niiollirr. to fitul their cliflerencc : [jow, then, 
^oas Su!)'r;u*tion r.pnt.-uj lo dilaT Wmw AiUlilioJi ? 

A. It is exactly the opposite of Addition. 

Q. \Vi at is tlte inrijcsl number called ? 

A. The Minuend. 

Q. V»')ic\l !s ih? stTiallrr nnaibjr called ? 

' A. Tl\? Sublrnliend. 
yi." T-!0 Diilercnce, or Remainder. 

Q. Tr'n'? l!:" ;'.!-.!V*\- l;<:-wv i.Miiv y.\\i\< do tln<re appear lo re lu S»iV' 

'Virtic!'.. Mll:t V.l'ilt JUT fJ! 'V .' 

^1. M'hrcc — Minuend, Bubtratewd,) wvA W\^^^ 
cncc, 



<• 
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ARI^i^METIC, 



Operation by Slate illustrated. 

1. A man, having 387 dollan, lost 134 dollars; how many 
bad he leil ? 



OPERATION. 

He had 387 dollars, the Minuend, 
He lost 134 dollars, the Subtrahend, 



Q. In this 
example, how 
do you obtain 
the 3, 5, and 
2, in the Re- 
mainder ? 

A. I say, 4 



OPERATION. 

Wagon, 62 dollars. 
Harness, 39 dollars. 

Diiference, 23 dollars. 

Proof, 62 dollars. 



Had left 253 dollars, the Rmiainder, 

(units) from 7 (units) leaves the ^ (units) ; 3 (tens) from 8 (tens) 
leaves the 5 (tens) ; and 1 (huncreds) from 3 (hundreds) leaves 
the 2 (hundreds.) 

2. A man bought a wagon ~ for G2 dollars, and a harness 
for 39 dollars; what did the wagon cost him more than the 
harness? 

Q. In this example, we have a 
little difficulty in attempting to 
subtract as biefore, by saying 9 
(units) from 2 (units) ; but sup- 
pose we take 1 ten from the G 
tens, the next upper figure, which 
would leave 5 (tens), and join or 
add this 1 (ten), that is, 10 units, 
to the 2 units, making 12 units ; 
how would vou then proceed to get the 3 ? 
A. I woufd say, 9 (units) from 12 (units) leavesJS (units.) 
Q. Now, as we tooK 1 ten from the 6 tens, it is evident that 
we must call the 6 tens 5 tens, and say, 3 tctes from 5 tens leave 
2 tens; but suppose that, instead of making tiie.japper figure 1 
less, calling it 5, we should make the lower figure one more, call 
ing-it 4, what would he the result, and how would vou proceed^ 
A. I would say, 1 to carry to 3 makes 4, amJ 1 worn 6 leaves 
2, Uic same as before. 

Q. What is this taking 1 irom-G, and^add^r^ It to 2, the 
upper figure, called ? 
Jl. Borrowinfften. 

Proof. Q. If 8 from 14 leaves 6, because 6 and 8 are 14, 
how would you proceed to prove the operation ? 

A. I add 23 (the Difference) to 39 (the Subtrahend), making 
C2, an amount like the Minuend — therefore right. 

From these illustrations we derive the following 

Q. How do you write the numbers down ? 

A. The less under the greater 

Q. How do you place umts,lei^s, fiL«.'t 



SIMPLE SUBTRACTION 35 

A. TTnits under units, tens under tens^ &c. 

Q. At which hand do 3'ou begin to subtract 7 

A. The right. 

Q. How do you subtract each figure in the lower line ? 

• A, From the figure above it. 

Q. What do you set down ? 

A. The Difference. 

Q. If the lower figure be greater than that above it, what "do 
you do ? * , 

A, Add ten to the upper figure. 

Q. What do you do then ? 

A. From this amount take the lower figure. 

Q. What do>ou set down ? . , 

A, The Difference. 

Q. How many do you carry, in all cases, when the lower figure is 
greater than that above it 1 

A. One. 

Proof. Q. >^Tiich numbers do you add together to prove the 
operation ? 

A. The Difference and Subtrahend. 

Q. What must the amount be like ? 

A. The Minuend. 

More Exercises for the Slate, 

3. A man, havmg 98 dc^lars, paid away 49; how many had 
he left? j3. 49 dollars. 

4. James bought 78 marbles, and lost 29 of them ; how many 
had he left ? A. 49 marbles. 

5. A man paid 175 dollars for a gold watch, and 55 dollars ' 
for a horse ; how much more did he pay for the watch than for 
the horse? ./^. 120 dollars. 

6. A man bought a chaise for 215 dollars, and to pay for it 
gave a wagon, worth 37 dollars, and the rest in money } how 
much money did he pa^ ? A. 178 dollars. 

7. A merchant bought a piece of cloth, containing 489 yards, 
and soM'365 yards; how many yards had he left? A. 124 
yards. 

8. If you have 20 dollars in your pocket, and owe 15 dol- ' 
lars, how many ■'dollars will you have left in your pocket, when 
your debts are paid ? ; 

9. If you have 2560 dollars' worth of stock, and owe 1500 
dollars, how much worth of stock will you have, after your 
debts are paid .? A. 1060 dollars. M 

10. America was discoiH3recl,3y CV«\8toT^>a«T C»c\\«s^>aA^N»-S 
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M;>:2; Ir.w man J yrlrs I*ac! chpscd at the tiinc whr;n hostilities 
commoncc'd, in the rt volutionary war, 1775? J2. 28J^ years. 

11. Gon. Waaliinsrt'Mi was born in 173i2. and died in 1709 ; 
how olvl V/C5 lie ? .'7. L'7 years. 

12. Wiliiani lias 15 cents; In? owes nufus fJcciit:^, and Jamrs 
4-; ROW lio'.v many will ho have left, aftrr pjiying Rufus 
und Jaincs ? 

13. A merchant ov.-rs to the* Exchange Bank 23(35 dollars, to 
the Dank of ^orth America l.")000 dollars', and his whole stock 
is worth no more- than 4^1)00 doll;\rs ; how nmch will he have 
lef>, oiler payinir both banks .' ^3. 24Gi}5. 

J4. if you bu}' *20 apples for 40 cents, and sell 15 for -35 
cents, how many apples will you have left, and how much will 
iJiey cost you ? 

15. A grocrr buys 509 busjhels flf rye for 530 dollars, and 
Rcils '200 bushels for 400 dollars; how iliany bushels will he 
have left, and what will thev cost him ? ^. SCO bushels, and 
th''y cost him 130 dollars. 

lt>. A wine n;ercha:it bought 3000 gallons of wine ; and sold 
«J, one time 2400 gallons, ut another lOOO gpiilons ; how many 
gallons has he on hand ? Jl. '^')0. 
", 17. From 200 talvc j50; take 100. 

O P i : R A T I O N . 

200 200 50 
15 19 10 



50 10 GOyiw?. 

X'-'j "iHi prcvjrr.l Uiij lean, r fro.n co;>yi;ig his aaawcr from llic hook, tli* 
fullov. i \i rx-iB'jil".^ IiHi-n hp.swpt? foriiuul by adtling toj(cthcr two separata 
r^'i^ull;*. Karii of thc»c r<?solts is, in all such ca^cR, lioweror simple tlio pro* 
"Ors^, eiven in tlic A'fi', which ;;ofts alonv with thia work. 

IS. From .09 take J^^^j take 55. J. 121. 

19. From 170 tike 58; take 42. /?. 253. 
vO. From 170 take iM)}. take 100. .^.102. 
sJl. From 1000 ^kt? 700; take 550. j). 750. 
2?. From 1000 t.'ikc 000; take 400. • »^. 1000. 
^ZW. From 1500 take 1000-.; t-ake 1200. Jl 800. 
tM. From 1500 take 9C{); trrke 350. .7. 1750 
Jj5. From 253-? take J 024 ; take 2^^9. A. 3153. 

20. From 25:^ take <>99 ; tnko 2000. A. 2077. 

27. From 7.-;'30542 talve 7000; t«ike 70. A. 15G(«>014. 

^-Ti. From ir^OOiK) t'dtc 7i51>i>!>; take 7c^^36^ A. Iil3. 

29. From 60000 tsike 50^0: take 12345. A. 142()55. 

;]0. Fro.m 900000 take T-, tnke 10. A. 17999^9. 

:-l. From 900{^90 take 100; lak(> 1000. A: 179,-900 

r>l rr.oin.9000i)0 lake lOHH^; V.xVc I'JQ A. 1789900 
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« 

33 From 1000000 take 1 ; take 10. A, 1999989. 

:W From nine million take 3. A. 8999997. 

$>. From nineteen million take nineteen. A. 18999981. 

36. From forty million take one million. A. 39000000. 



SIMPLJQ MULTIPLICATION. 

^ IX. 1. What wDl 3 books come to, at 20 cents apiece ? 
Why ? A. Because 20 and 20 axe 40, and 20 are 60 ; that 
is, 3 times 20 are 60. 

2. What will 3 bushels of apples come to, at 30 cents a 
bushel } Why ? A. Because 30 and 30 are 60, and 30 
more are 90 ; that is, 3 times 30 are 90. 

3. What iirill 2 cows come to, at 10 dollars a head.' At 
12 dollarsj^, At 14 dollars ?/ At 18 dollars ? At 20 dollars ? 
At 25 dollars ?* How mairjHire 2 times 10, then ? 2 times 
12.? 2 times 14? 2 times 18.? 2 tunes 20? 2 times 25? 

4. What will 30 yards of cloth come to, at 2 cents per 
yard ? What will 14 yards ? 16 yards ? 12 yards ? 25 
yards ? 30 yards .?. 60 yards? 80 yards ? How many are 
Stimesip? 14? 16? 12? 25? 30?^ 60? 80? 

'5. W hat will 3 yards of cloth come to, at 10 cents per 
yard? What will 4 yards? 6 yards? 12 yards? 20 yards? 
30 yards ? 60 yards ? 80 yards ? How many are 10 times 
3? 4? 6? 12? 20? 30? 60? 80? 

6. What will 4 oranges cost, at 10 cents apiece ? Why? 
A, Because 10 and 10 are 20, and 10 are 30, and 10 more 
are 40 ; that is, 4 times 10 are 40. 



Q. What, theu, is nitiltiplication a quick way of perfonning ? 

A, Many additions. 

Q. What is the namber called, which is to be added to itself, or re- 
peated several times ? 

A. The Multiplicand. 

Q. What is thft nujnber, which shows how many^ times themultipii 
4and is to be repeated,' called ? 

^ A. Th« Multiplier. 

Q. What are both multipliier and multiplicand sometimes called f 

A. Factors, or Terms, 

Q. Wliat Is the result, or number foond by mMl\\'^V]m%, t^:\^\ 

A. The Product 

4 
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ARITHMETIC. 



If X. When the Multiplier is 12, or less 

Operation by Slate illustrated, 

1. How mucti will 4 barrels of pork come to, at 17 dollar! 
A barrel ? 



OPERATION. 

Multiplicand, 1 7 dollars. 
Multiplier, -4 barrels. 

Product, ' -68 dollars. 



Q. Since 4 times 7 are the 
atone as 7 times 4, we see tliat 
it makes no difference which 
number is considered the mul- 
tiplier : why is the 4, then, 
made the multiplier in this ex- 
ample ? 
^. For the sake of convenience, it being the smaller number. 
Q. How do you get th^ 8 units in the jnroduct? 
Jl. 1 sajr, 4 times 7 Tunits) are 28 (umtB), or 2 tens and 8 
units, writing down tne 8 units, and carrying the 2 (tens), 
as in Addition. 

Q. How do you obtain the 6 ftens) ? '. 

j9. S. say, 4 times 1 (ten) are 4 (tens), and 2 (tens), to carry, 
make 6 (tens). 

PROOF. 



17 



Proof. Q. As 3 times 17 
and 1 time 17 eridently make 
4 times 17, how can you prove 
the above operation? 

^. I can multiply 17 by 3, one 
less* than 4, making 51 ; then 
add 17 (the multiplicand) to 51, 
making 68 ; which, being like 
the result in the first opera- 
tion, proves the work to be 
right. 



3 1 less than 4, the for- 

— mer multiplier. 
& 1 

I 7 the multiplicand. 

6 8 like the result of the 
other operation, — 
therefore right. 

From these remarks and illustrations we derive the following 

RXJIiE. 

Q. How are the terms to be placsv! ? 

A, The less under tliie- greater, with units under 
units, tens under tens, ^c. 

Q. At which hand do you begini to multiply ? 

A, At the right hand. 

Q. How arc the 6gures of the mnltiplicand to be multiplied by tk» 
multiplier ? 

A. Separately, 

<?. How do you carry and write doww't » 

-^. As in Simple Add\t\on. 
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More Exercises for the Slate. 

2. What ^ill 125 poundg of bieeflB cost, at 6 cents a paand ' 
A. 750 cents. 
• 3. What will 420 -pounds of pork some to, at 9 cents a 
pound ? A. 3780 cents. 

4. What will 167 barrels of flour came to, at 9 dollars il 
bsurrel? ^. 1503 dollars. ^ 

5. What will be the price of 8 hogsheads of wine, at 129 
dollars per hogshead? J. 1032 dollars. 

6. A merchant sold 895 orangeS| at 11 cents apiece ; what 
did they come to ^ A. 9845 cents. 

7. What will 236 lemons come to, at 8 cents apiece ? At 
6 cents ? 

236 236 1888 
6 8 1416 



1416 



1888 



3304 Ans, 



A. 600. 
j9. 13321. 
A, 18165: 
A. 979815. 
A. 1175778. 
A, 1851840. 
A. 967648. 
A. '3801732. 
A. 6566628. 
A, 86415047523. 
A. 135795074679. 
A. 1180600065. 



0^For the answers to each individual process,'tho teacher can ooneoft 
theA«yi^ 

8. Multiply 120 by 2 ; by 3. 

9. Multiply 1211 by 5 ; by 6. 

10. Multiply 1211 by 7 ; by 8. 

11. Multiply «5321 WO; by 6. 

12. Multiply 65321 by 8 ; by 10. 

13. Multiply 123456 by 11 ; by 4. 

14. IVlultiply 123456 by 3 ; by 5. 

15. Multiply 345612 by 3 ; by 8. 

16. Multiply 345612 by 12 ; by 7. 

17. Multiply 12345006789 by 3 ; by 4. 

18. Multiply 12345006789 by 5 j by 6. 

19. Multiply 236120013 by 2 ; by 3. 

If XI. When the Multiplier is more than 12. 

1. There are 365 days in one year; how many are there in 
36 years ? 

Q. How do you get the 2190 ? 
. A. By multiplying 365 by ^6, as 
inirX. 

Q. How do you obtain the 1095 ? 

A. By multiplying 365 by 3, as 
before. 

Q. Now, as you haye seen that 
figures increase th»ir yalue ten 
times, by being removed one place 
farther towards the left,c.^si >}tstvv\s?\ 
me why 1095 ia so ^Ta!W^^,>jQex^^ 



OPERATION. 
365 days. 
36 years. 



2190 
1095 



13140 days, Ans. 
making the 5 to fall under the mtiltipUei ^ ? 
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A» Multiplying by the 3 tens, that is, 30 units, gives a prodm t 
10 times ffreat;r than if the 3 tens were 3 units; hence the 5 
must be pUced in the tens' plaoe. 

To explain why you add the two products together. 

Q. Wnat does multiplying 3G5 by 6 give ? 

A. The number of days in 6 years. 

Q. What does multiplying 365 by 3 tens give ? - * 

A. As tile 3 (tens) are 30 units, multiplying by 30 will, of 
course, give the number of days in 30 ye^rs. 

Q. why, then, do you add these two products together ? 

A. To get the whole number of days in 30 and o years, that 
is, in 36 years. 

From this example we derive the following 

RUIiE. 

Q. How do you write the numbers down, and multiply ? 

A. As in 1[ X. 

Q. Where do yoa write the first figure in each product f 

A. Directly under its multiplier. 

Q. How do you proceed next t 

A, Add all the products together as they stand. 

« 
More Exercises for the Slate. 

2. What will 315 bushels of rye cost, i^t 42 cents i|^ bushel ? 
A. 13230 ctB. 

3. There are 63 gallons in a hogshead ; how many galloni 
are there in 25 hogsheads ? A. 157o gallons. 

4. .What will 426 gallons of molasses cost, at 46 cents s 
gallon.? A. 19596 cts. : 

5. If 363 men can do a piece of work in 137 days, how 
long will It t$Lk4A>ne man to do the same .'* A. 49731 days. 

6. What wiir*234 barrels of beef come to, at 15 dollars i 
barrel ? At l!i dollars a barrel ? A. 6552 dollars. 

7. If a man receive 256 cents for one day's work, how 
many cents will he receive, at that rate, for 17 days .'* For 29 
days? j3. 11776 cents. For 116 days.? For 105 days? j3. 56576. 

H. If the stage runs 9 miles an hour, how many miles will 
it run, at that rate, in 12 hours ? In 19 hours ? A. 279 miles. 
l:i 25 hours ? In 36 hours ? . A, 549 miles. 

9. If a man save 161 dollars in a year, how much wlii it 
amount to in 19 years ? In 35 years ? A. 8694 dollars. 

1 0. Multiply 62123 by 1^. A.' 807599. 

J ! . Multiply 35432 by 14 ; by 15. A. 1027528. 

I >. Multiply C5217 by 16 ; by 17. A. 2152161. 

J.i. Multiply 207812 by 19 •, by'21. A. 8312480. 

14. Multiply 207812 by 25 •, \>y ^. A, \5tAS8t2ft, 
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15. Multiply 32100421 by 65 j by 85. . A. 48150C3150. 

. 16- Mukiply 32100421 by 27 jTby 33. A. 1926025260. 

17. Write down one' thousand, multiply it by 25, add five 
thousand to the product, suBtfact twenty-nine thousand nine 
hundred and ninety-nine from the amount, ^nd see if the re- 
mainder be 1. » 

IT XII. When the Multiplier is 10, 100, 1000, &c. 

Q. How many are 10 times 5 ? Now, if we annex a cipher to the 5, 
thus, 50, it will produce the same effect : why is this '? 

A. Because, by annexing a cipher to 5, the 5 is 
removed to the tens' place ; hence the value is in- 
creased 10 times. 

Q. What effect would two ciphers have, or three ciphers, dec? 

A. Two ciphers would remove any figure two 
places towards the left, and of course increase it 
100 times, and so on for 1000, &c. 

RuL£. Q. What, then, appears to be the rule 7 

A. Annex to the multiplicand all the ciphers in 
tKe multiplier. 

Exercises for the Slate. 

1. What will 36 bushels of rye cost, at 100 cents a bushel ? 
A. 3600 cents. 

2. What will 100 bushels of salt cost, at 87 cents a bushel ? 
What will 1000 bushels ^ What will 10000 bushels .' What 
will 10 bushels ? A. 966570 cents. 

3. Multiply 8978 by 10 ; by 100 ; by 1000 ; by 10000 ; by 
100000 ; by 1000000. A. 9975545580. 

^ XIII. When there are Ciphers at the Right 
Hand of either or both the Factors. 

Rule. Q. From the illustrations given, IT XII., how does it appear 
that we,can multiply ? ^ 

-4. Multiply without the ciphers first, and annex 
them to the product. 

Exercises for the Slaie. 

Multiplicand, 63500 

50 



3175000 

4f 



Q. How do you get fhe 3 
ciphers in the product ? 

A. There are 2 at the right of 
the multiplicand, and 1 at the 
right of itte ta\]\\!v^vet ^TBaJaaswi^. 
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{fCr The Jr«y containB the entire work of the six following ezamptef ; r >d 
•iiniiar aid is aiTorded the teacher in other parts of this treatise, when the i «o- 
ces« of solution is long and tedious. . 

2. Multiply 62123000 by 130000. Ji. 8075990000000. 

3. Multiply 35432000 by 256000. Ji. 9070592000000. 

4. Multiply 6789354270000 by 685300. 

A, 4652744481231000000 

5. Multiply 78954398765 by 7235000. 

Jl. 571235075064775000. 

6. Multiply 123456789 by 123450000. 

A. 15240740602050000. 

7. Multiply 1234567890 by 1234560000. 

Ji. 1524148134278400000. 



IF XrV. When THE Multiplier is a Composite 

Number. 

Q. How maDy are 5 times 8 7 7 times 9 ? ^12 times 12 ? 
Q. What are these products, 40, 63, 144, caUed 7 

A, Con^posite Numbers. 

Q. Wiiat are the multiplying numbers, 5 and 8, 7 and 9, 12 md 12, 

called ? 

A. The Component Parts. 

Q. What are the component parts of 36 ? Of 72 7 Of loO ? -Of 
27? Of 15? Of 36? Of 132) Of 144 7 

Q. Whaf, then, is the product of any two numbers called 7 

A. A Composite Number. 



1. What will 14 barrels of flour cost, at 8 dollars a barrel f 

Q. What does multiplying 
8 dollars by 7 barrels pve ? 

A. ' The price of 7 barrels at 
8 dollars a barrel, making 56 
dollars. 

Q. How much more will 14 
barrels cost than 7 barrels ? 

A. 2 times as much as 7, 
that is, 2 times 56, making 1 12 
dollars. 



OPERATION. 

8 dollars. 
7 barrels. 

5 6 dollars. 
2 times 7 are 14. 



112. dollars, Ans. 

Rule. Q. How, tlien, would you be^n to multiply ? 

A. By one of the component parts first. 

Q. What would you multiply this product by ? 

^. By the other component, ipatl. 
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More Exercises for the Slate. 

3. Wut will 36 hundred weight of sugar cost, at 29 dollan 
fiujdrcd? ^. 1044 doUaw. 

3. Multiply 3065438 by 35. A. 10T289980. 

4. Multiply 4078945 by 96. Ji. 391578720. 
6. Multiply 18934 by 108. A. 2044872. 
6, Multiply 45678 by 144. jl. 6577632. 



SIMPLE DIVISION. 

^ XV. 1. If jon divide 12 apples equally between two 
boys, how many will each have ? How ibany tiiiies 2 in 12, 
then ? Why ? A. Because 2 times 6 are l4? 

2. How many oranges, at 8 cents apiece, can you buy for 
48 cents .? For 96 cents ? How many times 8 in 48 .^ 8 
in 96.? Why? 

3. A man bought 8 lemons for>80 cents; how much did 
he give apiece? How many times 8 in 80? Why, or 
proof? 

4. How nrnny gallons of brandy, at 3 dollars a gallon, can 
he bought for 36 dollars ? For 60 dollars ? For §0 dollars ? 
Tor 300 dollars? Why ? 

5. Four boys found a ha^ containing 48 silver dollars ; 
liow many will they have apiece, if it be divided equally ? 

6. When oranges are 2 cents apiece, how many will 8 
cents buy ? Will 16 cents buy ? Will 32 cents ? Will m 
cents ? Will 48 cents? Will 100 cents ? • 

7. If you pay 9 cents for one pound of sugar, how ma y 
pounds can you buy for 45 cents? . For 54 cents? For lu8 
ceiYts ? 

8. How much is one hallf (3) of 4 ? Of 8 ? Of 16 ? Of 
20? Of 24? Of*^? Of 100? Of 200? 

^. Harry had 16 apples, and gave one half (i) of them to 
Thomas ; hoAV many did Thomas receive ? 

10. How much is one third (J) of 6? Of 24 ? Of 30 ? 
Of 36? 

11. Howmuchisonehalf(i) Df8? One third (J) of 24? 

One fourth (i) of 16? One fifth (-J) of 35? One sixth {^) 
>f 24?' One seventh (|) of 35? One eighth (4) of 56'' 
One nmtli ( J) of 108 ? One twelfth (^V) o^ ^44 ? 
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12. How many times 4 in 40? .3 in 60? 5 in 100 ? 
in 1200? 8 in 480? 



Q. What is this method of finding bow many times one namber 
contained in another, or of dividing a number into equaJ parts, calle< 

- A. Division » 

Q. What is this method of finding how man;{r times one number 
contained in another of only one name, or denommation;^ called 7 

A. Simple Division. 

Q. What is the number given to divide by called ? 

A. The Divisor. 

Q. What is the number to be divided called ? 

A. The Dividend. 

Q. What is the namber of times that the divisor is contiuned in t 
dividend called ? 

A. The Quotient. 

Q. What is that which is sometimes left, after dividing, or after 1 
operation is performed, called ? 

A. The Remainder, which must always be le 
than the Divisor. 

Q. Of what name, or denomination, is the remainder 7 

A, The same as the Dividend. 

Q. If your dividend, for instance, be ounces, what will yonr i 
mainder be ? 

A, Ounces; 

Q. How many times 4 in 40 7 and why 7 

Q, From this exsunpfe, what does Division appear to be the op| 
site of 7 

A, Multiplication. 



Q. James, having 12 
oranges, was desirons of 
divimns- them equally 
amon^ms 4 little sisters, 
and. m order to do this, 
he handed them at first 
one apiece; how many 
had he left 7 

Q, When he handed 
iiem another apiece, how 
many. had he left 7 

Q. When he handed 
them o?ie more aprere, 
how majiy had he leTt 7 

Q. From these llliisi rations, how does it appear that a number m 
Oe divided into equal parts ? 

^ Bf Subtraction. 



1 2 orange 

One tOtCach makes 4 

1st time he had 8 left. 

One to each makes 4 

2d time he had 4 left. 

One to each makes 4 

3d time he had left. 
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Q. How ma!)3^Htes dfd Raines gpverto each of his sisters an orange 
apiece ? * , 

Q. How many times dic^otk subtract 1 

A. Three tim%s. 

Q. How many times 4 in 12 7 

Q. By this we see that the quotient represents Uie number of sub- 
tractions : now, if the quotient were 4000, now^ many times would it be 
necessary to take the divisor from the dividend to perform Division by 
Subtraction ? 

A. 4000 times. 

Q, What, then, is Division a quick way of performbg? 

A. Many subtractions. ^ 



\H€ 



s 



^ 



SHORT DIVISION. 

IT X VI. Q. What is Short Division 1 

A. When the divisor is 12, or less.* 

1. How many oranges^ at 3 cents apiece, may be bough't for 



657 cents ? 

OPERATION. 

Dividend. 
Divisor, 3)657 cents. 

Quotient, 2 19 oranges, Ahs, 



Q. How do you ob- 
tain the 2 (hundreds) ijn 
the quotient ? 

^. 1 beffin on the left 
of the dividend, and 
say, 3, the divisor, is 
contained in G (hun 



dreds) 2 (hundreds) times, that is, 200 times, writing the 2 
(hundreds) down under the 6 (hundreds). 

Q. How do you get the 1 (ten) ? 

j^. 3 in 5 (tens) 1 time, and 2 (tens) left. 

Q. What do you do with the 2 which is left ? 

^, I join, or carry it as 2 tens, that is, 20 units, to the 7 units, 

making 27. 

Q. How do you proceed to get the 9, then ? 
^. 3 in 27, 9 times. 

Q. How many times 6 in 30, and 

PROOF. 

duotient, - 2 1 9 
Divisor, 3 

Dividend, 657 



why? 



How, then, would you proceed 
to prove the foregoing example ? 

A. I would multiply 219 (the quo- 
tient) by 3 (the divisor), making 657 
(the divide:iA^— ^ctfefeit^ \\^£cl\.. 



I 
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From tlie illustratlonH now given, we derive the following 

RULE. 

Q. At which hand of the dividend do you place the divisor ? 

A. At the left. 

Q. How many figures do you take first ? 

A. Enough to contain the divisor once, or more. 

Q. What do you sct'down underneath ? 

A. The quotient. 

Q. If there should be a remainder, bow would you proceed ? 

A, I join or ^arry it to the next figure of the 
dividend, as so many tens. 

Q. For example, suppose 3 remain, and the next figure be 8, hew 
would you say ? 

A. I would say, 3 (to carry) to 8, makes 38. 

Q. How do you proceed if the divisor be not contained in the next 
figure of the dividend 1 

A, Write a cipher in the quotient, and join this 
figure to the figure next to it, as so many tens. 

Proof. Q. Which terms do you multiply together to p)o»'w tte 
operation? 

A, The divisor and quotient. 

' Q. What IS to be done with the remainder, if there be any 1 

A. Add it to this produr.t. 

Q. What must the amount be like f 

A. The dividend. ^ 

More Exercises fo^ the Slate. 

2. Riifiis divided 42 oranges ei7^a]l> between his t^o little 
brothers ; how many had they apiece ? jl 21. 

3. L'^ 3 bushels of apples cost iiQO o^nts, how much i^ that i 
bushel ? Jl. 120 cents. 

4. How many months are there in 452 wr^ks. ihere I ciftg 4 
weeks in each month ? A. 113 months. 

5. A man, having 416 dollars, laid them all ou ii cider, at 4 
dollars a barrel ; how much cider did he buy "i A. 104 barrels. 

6. A man bought 6 oxen for 318 dollars; how mucL diu he 
pay a head ? A. 53 dollars. 

7. How much flour, at 7 dollars a barrel, can be bough* for 
1512 dollars .? A. 216 barrels. 

8. At 8 cents apiece, how many oranges will 8896 cents buy * 
A, 1112 oranges. 

9. At 10 dollars a barrel, how many barrels of flour may be 
boi^ht for 1720 dollars : A. m bwieU. : 

iu. 12 men by oontracx. we lo tecevxe \tjSiQ ^jcJO«iti Sax ^ V3^ 
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of work; how many dollars will be each man's part, if they be 
divided equally tdsiong them?* A, 125 dollars. 

11. Smen, tracfiuff in company, gained 2450 dollars; how 
much was each man% part > A. VJ& dollars. 

12. At 3 dollars a barrel, how many barrels of pork can be 
bought for 5463 dollars ? A. 1821 bbls. 

JVote. — The total remainder la tound by adding together wliat remainf after 
each operation. 

13. Divide 25(5587 by 2. 
14>J0ivide 378567jfby 2 ; by 3. 

15. Divide 27^34 by 2 ; by 3. 

16. Divide 256788 by 3 j by 4. 

17. Divide 256788 by 5 ; by 6. 

18. Divide 65342167 by 4 ; by 5. 

19. Divide 65342167 by 6 ; by 7. 

20. Divide 523467898 by 4 ; by 6. 

21. Divide 523467898 by 7 ; by 8. 

22. Divide 2653286 by 7 ; by 8. 

23. Divide 2653286 by 9 ; by 10. 

24. Divide 52345 by 9 ; by 10. 
^. Divide 52345 by 11 ; by 12. 
Q. The operation, thus far, has been carried on partly in the 

mind, and partly by writing the numbers down ; but oftentimes 
the divisor will be too lar^e to be thus performed. When, tliere- 
fore, we write the operation out at length, what is the process 
called ? 

A. Long Division. 



A. 128293, 1 r«fi. 
A. 315472, 1 rcwi. 
A. 232445. 
A. 149793. 
A. 94155, 3 rem, 
A. 2J)403974, 5 rem. 
A. 20224956, 3 rem. 
A. 218111623, 6 rem. 
A. 140214615, 4 rem 
A. 710700, 12 rm. 
A. 560137, 11 rem. 
A. 11050, 6 rem. 
A. 9120, 8 rem. 



LONG DIVISION. 

If XVII. 1. A man, dying, left 957 dollars to be divided 
equally among his 4 sons ; what was each son's part^* 



Loiig Division. 
OPERATION. 

Dividend. Q,uotient. 
Divisor, 4)957(239^ 
8 

ri 

12 



I 



8 7 
3 6 

~l 



Sfiort Division. 
OPERATION. 
4)957 

2 3 9^ auotient. 

Q. As Long and Short 
Division are exactly alike, 
except in Short Division 
the whole operation is not 
written down, to be^in, 
then, in Short Division, 
we should say, 4 in 9, 2 
times, and 1 over. This ^ 



^>*- 
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tJie mind, 4 limes 2 ore 8. arfd 8 from 9 leaves 1. NoW, to 
express in figures this operation, we may write the numbers 
where w^e please : where, then, for the sake of convenience, 
may tlie 2 (times the quotient fi^re) he placed ? 

Jl. At the right hand of the dividend? 

Q. We are next to say, 4 times 2 are 8 : 'this 8, you know, 
must be subtracted from 9 : where would it be convenient to 
])lace the 8 ? 

A. Under the 9. 

Q. By taking 8 from 9, we have 1 remaining, which we 
should, in Short Division, carry or join to 5, the next figure of 
the dividend ; how can we do this now ? 

^. By joining or bringing down the 5 to the right hand of the 
1, making 15. 

Q. How do you get the 3 in the quotient? 
- A. 1 say, 4 in 15, 3 times. - ' 

' Q. How do you proceed next ? 

.^. I say, 3 times 4 are 12; and 12 from 15 leaves 3. 

q. What do you do with the 3 ? 

j^. I bring down 7 of the dividend to the right hand of the 3, 
making 37. 

Q. How do you get the 9 in the quotient ? 

A. I say, 4 times 9 ai^ 36, and subtracting 3C from 37 leaves 
J, remainder. 

Q. It now appears that eaoh son has 239 dollars, and there is 
1 dollar still remaining undivided : to explain the division of 
this, tell me how many quarters there are in a dollar. 

Jl. Four. 

Q. Now, as there are 4 sons to share equally this dollar, how 
much ought each son to have ? 

Jl. 4, or one quarter of a dollar apiece. 

Q. In this expression, ^, we use the remainder, 1 . and the di- 
visor, 4 : how, ihfBj may Division be cirried out more exactly ? 

A. By writing the divisor under tli j remainder, with a line 
between. 

I 

From these remarks and illustratipns we derive the following" 

RULE. 

Q. How do you beg^n to divide ? 

A. As in Short Division. 

Q. How many steps are tlicre 1 

A. Four. 

Q. What are they ? 

A. 1st. Find how many limes ; 2d. Multiply: 
3d. Subtract ; 4th. Bring down. ^ v 

^. Where do you WTile the quolieull t ;^ 
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A, At the right hand of the dividend. 

Q. In performing^ the uperation, whenever you have subtracted, 
what must the remainder be less than ? 

^ A. Than the divisor. 

Q. When you huve brought down a figure, and the divisor is not 
contained in the new dividend thus formed, what is to be done ? 

A. Place a cipher- in the quotient, and bring 
down another figure,; after which divide as before. 

Proof. Q. How do you prove the operations ? 

A. As in Short Division. 

More Exercises for the Slate. 

2. A man wishes to divide 626 dollan equally among 5 men ; 

how many will that be apiece ? ^. 125^ dollars, or 125 dollars 
and 20 cents. 

3. There are 7 days in one week ; how many weeks are there 

in 877 days ? A. 125^ wefeks. 

4. A man, having 5520 bushels of com, virishes to put it into 
bins, each holding 16 bushels ; how many bins will it , take ? 
A. 345 bins. 

5. Four boys had gathered 1 13 bushels of walnuts ; in divid- 
ing thera equally, how many will«ach have ? A. 28^ bushels. 

6. If a man is to travel 1201 miles in 12 months, how many 

is that a month } A. lOO-jV niiles. 

7. If 1600 bushels of corn are to be divided equally among 40 
men, how many is that apiece ? A. 40 bushels. 

8. 27000 dollaid are to be divided equally among 30 soldiers ; 
how many will each have ? A. 900 dollars. 

9. The salary of the president of the United States is 25000 
dollars a year \ how much is that a day, reckoning 305 days to 

the year.' ^. 68^1^ dollars. 

10. A regiment of soldiers, consisting of 500 men, are allowed 
1000 pounds of pork per day ; how much is each man's part .'' 
A. 2 pounds. ' 

11. James says that he has a half bushel that holds 270(n> 
beans ;• how many will that be apiece for 9 boys, if, they be 
divided equally .^ How many apiece for 27 boys .^ A. 4000 
lK»ans, 12. For 36 boys .? For 54 boys .? A, 1250 beans. 

13. Divide 29876543 by 13. . A. 225)8195/^. 
,14. Diyidr;G283459by29. .4.216(571. 

15. Divide 37895429 by 112. w^. 338:552x^2 

\(S. Divide 290T0 by 15 ; by 18. A, ^553. 

17. Divide tse^ by 19; by 17. A, "SiAS^, 

-^5 ' 
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18. Divide 10368 by 27 ; by 36.* A. 672. 

19. Divide 10368 by 54 ; by 18. A. 768|. 

20. Divide 2688 by 112 ; by 224. A. 36. 

21. Divide 10144^5 by 4025. A. 25203. 

tXlTH. When the Divisor is a Composite 

Number. 

Q. 1. Boaght 20 yards of cloth for 80 dollars ; how much was tliai-- 
a yard ? Now, as 2 times 10 are 20 (a composite number), it is plain 
that, if there bad been but 10 yards, the cost of 1 yard would be 8 dol- 
lars, for 10 in 80, 8 times*, but as there are 2 times 10 yards, it is evi- 
dent that the cost of 1 yard will be but one half (^) as much: how much, 
then, will it be 7 

Rule. Q. What, then, appears to be the rule for dividing by a 
composite number ? 

A, Divide by one of its component parts first, 
and this quotient by the other. 

Exercises for the Slate. 

OPERATION. 



2. Divide 1152 doUan among 
24 men. 

3. Divide 2520 by 63. A. 40. 

4. Divide 5040 by 28. ./5. 180. 
By 15. .4.336. By 24. A.2\Q. 
By 84. A.m. By 35. A.IAA. 
By 72. .4.70. 



4 W 152 4time86 

' are 24. 

6)288 : 

Ans, 4 8 dollars. 



f XIX. To DIVIDtE BY 10, 100, 1000, &c. 

f 

Q. In IT XII. it was observed, that annexing; 1 cipher to ^ny num- 
ber multiplied it by 10, 2 ciphers bv 100, &-c. Now, Division being- the 
reverse of MullipHcation, what will be the effect, if we cut off a cipher 
at the rig-ht of any number 7 

A, It must decrease or divide it by 10. 

Q. What will- be the effect, if we cut off two ciphers T 

A, It will be the same a^ dividing by 100. 

Q. Why does it have this effect ? 

A. By cutting off one cipher or figure at the 
right, the tens take the units' place, and hundreds 
the tens' place, and so on. 

Rule. Q. What, then, is the rule for dividing by 10, 100, &c.? 

A, Cut off as many places or figures at the right 
hand of the dividend, as there are ciphers in the 
divisor. 
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Q. What are the fij^res cut ©ff? 

A^ The remainder. ^ 

Q. What are the other figures I 

A. The quotient. 

_ Exeroisfis for the Slate. 

1. A prize, valued at 25526 dollars, ia to be equally divided 
among 100 m&n ; what will be each man's part P 

OPERATION. 2. Divide 178€582 by 10000. A, 

^ o o I AS D 3 j)j^. jg 87653428 by 10 ; by 100 ; 

by 1000 J by 10000 ; by 100000 ; by 
1000000. A. Remainder to each, ^i 



25 5 ^js dollars. 

ififtr' t^flftr' T^^, iW)Wr» lVo^oW tr» Quotients, total, 
9739257. 

IT XX, Whkn there are Cipher^ at the Right 

Hand of the Diyisor. 



1. Divide 4960 
dollars among 80 
men. 



operation. 
8 times 10 are 8 1 ) 496|0 



62 dollars. 



Q. In this example, we have a divisor, 80, which is a com- 
posite number ; (thus, 8 times 10 are 80 ;) how, then, may we 
proceed to divide by 10, one of the component parts? 

A. By cutting off one place at the right hand of the dividend, 
as in IT XIX. 

Q. How do you obtain the 62 ? 

A. By dividmg the 496 by 8, as usual. 

Rule. Q. As any namber, which has a cipher or ciphers at the 
ngbt, can be produced by two other numbers, one of which may be ^ 
either 10, 100, 1000, &c., how, then> would you proceed to divide wf ,!n 
there are ciphers at the right of the divisor T 

A, Cut them off, and the same number of 
figures from the right of the dividend. 

Q. How do you divide the remaining figures of the dividend 7 

A. As usual. 

Q. What is to be done with the figures of the dividend which arc 
cut ofi*? 

A. Bring them down to the right hand of iKe 
remainder. 
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'Bxerdstsfor the Slate, 

2/ How many oxen, at 30 dollars a head, may he hought for 
38040 dollars ? A. 1268. 

3. Divide 783567 hy 2100. A, A% rem. 

4. Divide 2082784895876 by 1200000. A. -rHfJ&Tr r«». 

5. Divide 7942851265321 hy 12500000. A. i\^^^ rem 

6. Divide 18515952975 by 112000. A. rfi^fi r^ 



HKsceUaneous Questions an the foregoing, 

Q. What is the subject v^ch you have no# been attending to called ? 

A. Arithmetic. 

Q. From what you have seen of it^ how would you define it ? 

A, It teaches the various methods of computing 
by niimbers. 

Q. What rales have you now been through T 

A. Notation or Numeration, Addition, Subtrac- 
tion, Multiplication, and Division. 

Q. How many rules do these make 7 
^ Q. What are these rules sometimes called 1 

A. Th£ fundamental rules of arithmetic. 

Q. Why 7 

A. Because they are the foundation of all the 
other rules. 

Q. To denote the operation of these different rules, we have certam 
characters ; what is the name of these characters ? 

A. Signs. 

Q. What do two horizontal straight lines signify ; thus, 100 cents » 
I dqUar 7 • 

A. Equal to ; as, 100 cents =: 1 dollar, read, 
100 cents are equal lo 1 dollar. 

Q. What does a horizontal line crossing a perpendicular tell you to 
do; thus, 6 + 10 = 167 

A. To add; thus, 6+10=16, read, 6 ^nd 10 
are 16. 

Q. What else does this sign denote 7 

A. A remainder after dividing. 

Q. What does one horizontal stra<!'fat line tell you to do; that. 



\ "' 
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A, To subtract ; thus, 8 — 6 = 2, read, 6 from 
8 leaves .2. 

Q. What ilo two liues, crossing each other in the form of the Ro- 
. man letter X, tell you to do ; thus, 6 X 8 = 48 ? 

A. To multiply; thus, 6xSi:=48, read, 6 ti'mes 
;8are48. \ * 

J Q. What does a horizontal line, with a dot above and below it, tell 
you to do } thus, 8-^2 =4 ? 

A. To divide ; thus, 8 -~ 2 == 4, read, 2 in 8, 
Oi^times. 

Q. By consulting IT XVII. you will perceive that Division may be 
represented in a difierent manner ; how is this done ? 

A. By writing the divisor under the dividend, 
with a line betweejm them; thus, f=2, read, 4 in 
8, 2 times. 

Q. What does -^signify, then? ^signify? ^?'^? H^l 

"Lettne sec you write down, on the slate the signs of Addition, Sub 
traction, Multiplication, and Division. 



Perform the following examples on the slate, as the 

signs indicate. 

1. 87834 + 284 + G5 4- 32 + 100 = 88315, .^nj. 

2. 876345723— 267001345 = 609344378, ./3rw. 

3. 69^84178 X 27839421 = 19286721520249338, Aw 

4. 202884150-^4025 = 50406, .^n5. 

5." 2600 — 600 = 2000 -f- 1828 = 3838, Ans. 

6. 3600—400 = 3200 X 4 = 12800, ^?w 

7. ^^ J^ j^ttil == 20000, Jins. 

8. a flJ. -1. 3^ = 18, ^Tis, 

9. J^5.4.^. + 4^ + J^ 4.^^.28, ^715. 

10. What is the whole number of inhabitants in the world, 
there being, according to Hassel, in each grand divisipn as fol- 
lows; — in . 

£liro])e, ouie hundred and eighty millions ; 
Asia, tliree hundred and eighty millions ; 
Africa, ninety-nine millions ; 
America, twenty-one millions ; 

Australasia, &c. two millions ? A, ^<slSmiS!SiS!i^ 

6* 
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11. What was the number of inhabitants in the fb]lowin|^ 
New England towns, in 1820, there being in* 

Portland, 6,58]; Boston, 43,298; 

Portsmouth/ 7,327; Providence, 11,767; 

Salem, 12,731; New Haven, 8,327? 

A, 92,031. 

12. T^at was the number of inhabitants in the following 
towns, there being in 

New York, 123,706; Norfolk, 8,478 

Philadelphia, 108,116; Richmond, 12,067 

Baltimore, 62,738; Charleston, 24,780 

Washington, 13,247; Savannah, 7,523 

Albany, 12,630; New Orleans, 27,176? 

A. 400,461. 

13. How man^ more inhabitants were there in New York 
than Philadelphia? Philadelphia than Baltimore? Baltimore 
than Boston ? Boston than New Orleans ? New Orleans than 
Charleston? Charleston than Albuiy? Albany than Provi- 
dence ? Proyidence than New Haven ? A. Total, 115,379. 

14. At 73 cents a bushel, what will 42 bushels of salt cost ? 
What will 800 bushels ? A. 61466 cents. 15. What wiU 2970 
bushels ? What 8900 bushels ? A. 866510 cents. 

16. James had 37 cents, WiUiam 10 times as many as James, 
Rufiis 15 times as many as William, Thomas 26 times as many 
as Rufus, Harry 45 times as many as Thomas, and Stephen 
24 times as many as Harry ; how many did they all have ? 
A. 162487757. 

17. There are 60 minutes in one hour ; how many hours are 
there in 120 minutes ? In 480^ minutes ? A. 82 hours. 18. In 
172800 minutes ? In 1036800 minutes ? A. 20160 hours 



FEDERAL. MONEY. 

IT XXI* Repeat the 

TABLB. 

10 mills (m.) .... mdw ... 1 cent ..... sisn ct 

10 cents mate ... 1 dime ....■!«» di. 

10 dimes nujn ... 1 dollar . . . .* »«» 9* 

10 doKars mate ... 1 eagle . . . . nsn E. 

J. At 10 mills a yard, how many cents will 4 yards of cloth 
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2. How many mills tire 2 cents ? 3 cents ? 4 cents ? 5 
cents ? 8 cents ? 12 dents ? 

3. How many cents^are 2 dimes? 5 dimes ? 6 dimes ? 
7 dimes? 11 dimes? 

4. How many dimes are 2 dollars ? 5 dollars ? 7 dol- 
lars? 10 dollars? 12 dollars? 

5. How many eagles are 20 dollars? 90 dollars? 40 dol- 
loxs? eOdoilars? SOdoUars? lOOdoUurs? 120doUars? 

Q. How many cents are 41 pence ? A, 6^. 

Q. How many cents are 9 pence ? t^. 12j|. 

Q. How many cents are 18 pence, or } of a dollar? 

A. 25. 

K How many cents is i| of a dollar? A. 50. 

9, How many cents is | of a dollar ? A. 75. 

f. How many cents is one dollar ? A. lOQ. 

[. How many cents is a pistareen ? A. 20. 

!. How many cents is half a pistareen ? A. 10. 

Q. How many 9 pences in a dollar ? A» 8. 

Q. How many 4 pence-halfpennies in a dollar ? t^. 16. 

6. You buy 4 yards of cloth for $1, and give the shop- 
keeper two fifty-cent bits ; how much change must he give 
you? 

7. You buy some calico to the amount of 17 cents, and 
give the clerk a pistareen; how much change must he 
give you? 

8. You give a pistareen for 1 fish ; how many cents must 
you give for2? For3? For5? For7? For 9? For 12? 

9. What will 2 yards of ribbon come to in cents, af 4|| 
pence a yard ? At 9 pence ? At i of a dollar ? At || a dol- 
lar? At I of a dollar? 



Q. What is the coin of the United States called T 

A. Federal Money. 

Q, When established ? 

A. A. D. 1786. 

Q. By what authority 7 

^. Con^esi3. -"' 

Q. Which is the money unit t ,\, 

A. Dollars. #♦ .^ ' 

Q. What place do dollars occupy, then 7 > 

A. The place of units. 

Q. How are doUars distinguishe^^M^ 6im^^)^^t&&v^xA'eD(^x\ 
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• « 

A, By a comma, or «eparalrix, at the right of 
dollars. / 

Q. What are the figures on the left of dollars T 

A. Eagles. 

Q. What is the first figure on the right of dollars t 

A. Dimes. 

Q. What is the second figure 7 

A. Cents. 

Q. What is the third figure 7 

A. Mills. 

Q. How many of these coins are real ? 

A. Four. • 

Q. Name them. 

A. The eagle, the dollar, the dime, and the 
cent. 

Q. Which is a gold coin 7 

A, The eagb. 

Q. WlHch are the silver coins 7 

A. The dollar and the dime. 

Q. Whirfi is a copper coin 7 

A. The cent. 

Q. Which is imaerinary 7 ^ ^ 

A. The mill, as there is no piece of money of 
that denomination.* 

Q. What are all the denominations of Federal .Money 7 

A, Mills, cents, dimes, dollars, and eagles. 

Q. How many of these denominations are nsed in accounts, and 
what are they 7 

A. Three ; dollars, cents and mills^ 

Q. What are dollars and eagles called in accounts 7 

* A. Dollars. 

Q. What are dimes and cents called 7 

A. Cents. 

JVoto. — ^Tho names of coins less than a dollar express their valne. Hill is 
contracted from Milht the Latin for thousand} Gent from Otntem, the Latin 
ibr hundred ; and Dime from Ditnuy the French for tenth. 

Q. What does this character, $, i^aced before -numbers, denote 7 

A. Federal Money. 

Q. As 10 mills make 1 cent, 10 cents 1 dime, &c., incroasinff from 
right to left like whole numbers, it follows that any question in I^eral 

. :_z V— '■ 

* Then are, howoTer, half eagleS) aiidYi«Mdu(i««)T«ti\ woa 
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Money may be performe<t at 'm wholennuvbera ; also that dollars, cents, 
and mills, may be called either all mills, or all cents and mills ; thus, 
4 dollars, 25 cents, and 5 mills, iTiay^t>e read, 4255 mills, or 425 cents 
and 5 mills ; but, in order fo^ this, it >A11 sometimes be necessary to 
write ciphers between the different denominations } when, then, the 
cents are less than 10, where must a cipher be placed in writing cents 
with dollars 1 ^ ^ ^ 

A. Between the cents and dollars. 

Q. V .Jy is this T 

As Because, as 100 cents make 1 dollar, cents, 
of course, occupy two places ; hence, when the 
cents ar6 less than 10, they must occupy the 
units' place of cents, and a cipher the tens' place 
of cents. 

Q. In writing down mills ynih dollars, when there are no cents, 
how many ciphers must you place between them and dollars ? 

A. Two. 

Q. Why ? 

A. Because,, as there are two places for cents, 
when there are no cents, these places must be 
filled with ciphers. 

Q. How are 2 dollars and 5 mills written down, then ? 

A. ^ 2,005. 

Q. How are 3 dollars and % cents written down, then 7 

A. ^3,02. 

Q. How are 7 dollars and 8 mills wntten down 7 

A. ^ 7,008. 

Q, How are 9 dollars and 1 cent written down 7 

A. i 9,01. 

Q, How are 1 dollar, 1 cent, and 1 mill written down 7 

A. $ 1,011. 

Q. How are 20 dollars and 50 cents written down 7 

A. ^ 20,50. 



- \ ' 
REDUCTION OF FEDERAL MONEY. 

iT XXIl* Q. What would you call the cLan^ng of numbers 
from one name, or denominatioiu to another, retaining the 6ame valuf^ v i 
as, 200 cents into 2 dollars 7 '" 

A. Reduction 
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Q. How many mUls in 1 cent 7 In 8 cents f In 9 cents 1 
Q. What, then, do vou multiply by^ to bring cents into mills t 

A. Multiply by 10 mills, that is, annex one 
cipher. (See IT XII.) 

Q. How many cents in SOmiHs t In 60 mills f < In 80 mifls f 
Q. What, then, would you divide by, touring mills into cents 7 

A. By 10 mills ; that is, cut off the' right-hand 
figure. * 

Q. How, many cents in 1 dollar 7 In 2* dollars 7 In 8 dollars t 
Q. How many ciphers, then, do you annex to dollary, to bring them 

into cents 7 

Q. How many dollars in 200 cents 7 In 800 cents f 

Q. How many figures, then, would you cut off, to bring cents into 

dollars 7 

Q. As annexing two ciphers to dollars hiu^ them mto cents, and 

one to cents brin^ cents into mills, how many ciphers, then, woula yon 

annex to dollars m all, to briilji^ them into milu 7 

A. Three. 

Q. How many mills, then, in 2 dollars f In 8 dollars 7 
Q. How many figures would you cut off, to bring mills back into 
dollars 7 

A. Three. 

Q. How many doUan in 2000 mills 7 In 5000 railig ? 

Exercises for the Slate. 

1. Reduce ft 2, 1 c. 1 m. to mills. Ji, 2011 mill*. 

2. Reduce i 3, 75 c. to millB. Ji, 3750 mills. 

3. Reduce $ 20, 6 e. to mills. Ji. 20060 mills. 

.tf. 25821 mills 

4. Reduce 1 8, 25 c. 8 m. to mills. ^ ' 

5. Reduce S 4, 28 c. 1 m. to mills. 

6. Reduce i 480, 6 c. to mills. 

7. Reduce 1 48 to mills. Jl, 540599 miUs. , 

8. Reduce 7680 mills to dollars. 

9. Reduce 1865 mills to dollars. 

10. Reduce 172 cents ' to dollars. 

11. Reduce 1189 cents to dollars. A. $23, 15 c. 5 m. 

12. Reduce ft 260 to cents. 

13. Reduce ft 130 to cents.^ 

14. Reduce $ 2, 45 c. to cents. . . 

15. Reduce $ 24,06 c. to cents. A. 41651 cents. 

16. Reduce 1265^ cts.« to doilan. 

17. Reduce 137^ ots. to dollars. 
18. Reduce 1212} cts. to doW&xa. 

19 Reduce 12000 ctB todo\\»3». A. %\ABA^^»^^ 
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ADDITION OF FEDERAL MONEY. 

IT XXHI. 1. What will 20 pencils come to, at 5 cents 
for 10, and 10 dimes for 10 ? 

2. What is the sum of 50 cents and 5 dimes ? 

3. What is the smn of 6 cents, 12 cents, 20 cents, and 9 
dunes ? 

4. If you give 25 cents for a top, 25 cents for a knife, and 
1 dime for a slate, how much do they all come to ? 



Q. What is this, which vou have now been doing, called 1 

A, Addition of Federal Money. 

1. A man bought a wagon for ^32,50, a harness forK15,20, 
aud a whip for ^1, 8 c. ; wnat did the whole cost ? 

Q. How do yon perform this opera * 
tion ? 

^. I place dollars mider dollars, 
cents onder cents, adding as in Sim- 
ple Addition. 



OPERATION. 
$. CtS. 

32,50 

15,20 

1,08 



Q. WhiF is there a cipher placed 
between the $1 and 8 cents.' 

A. Becanae the cents are less than 
10. 



Ans. $48,78 

From the preceding remarks we derive the following 
Q. How do you write down cents, dollars, &c.7 

A. Cents under '' ents, dollars under dollars, &c. 

Q. How do you adt* i 

A. As in Simple Addition. 

Q. Where is the separatrix to be placed ? 

A. Directly under the separating points above. 

More Exercises for the Slate, 

2. What is the amount of 3 dollars 2 cents, 2 dollars 5 cents, 
7 dollars 8 cents, 9 dollars 1 cent, 1 dollar 1 cent 1 mill, and 20 
dollars 50 cents.? ^. f42,67|. 

3. Bought a chaise for $126,18, a wRtch for $280;35, a coach 
for $850,62, a hat for $6,50, and a wmp^ifoi H^^fe^^wi \s^t^ 
iid all these articlea come to ? A. $12l^^. .^. 

4. Bought a cap for $7,50, a coat fox %\^,\^>^^^ '^^ ^^^*^ 
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stflttkings for $1,62, and a cane for $2,87 ; what wa» the codt of 
the whole ? A. $24,17. 

5. Jf I give ten dollars one cent for a cart, fifty dollars for a 
yoke of cattle, seven dollars twenty cents for a plough, suty- 
five dollars for a horse, thirty-seven dollars fifty cents for some 
hu^, how much will all these come to? A. $169,71. 

6. If ^ of an orange be worth 2 cents, how much is | worth ' 
How much is a wh^e orange worth ? 

7. If ^ of a vessel be worSi $25000,50, what is the whole ves- 
sel worth } A, $75001,50. 

8. If ^ of a vessel be worth $3700,12, what is a whole vessel 
worth.? A. $14800,48. 

9. If ^ of a vessel be worth $10000,50, what is f worth? 
^? \} f ? and what part is i .? ^. f = $20001, f = 30001,50, 
\ zzz $40002, I = $50002,50, or the whole ? 

])^ The learoer will perceive, that the figures, hereafter annexed to each 
separate (question, show the correct answer, when the proper value it asaifned 
them, which he mmit of course do, before he can obtain the total amount 
whico follow*. This will furnish a prt^r exercise for the judgment of the 
pupil, unattended by any discouragement arising ftom a long and tediooi 
process. 

Q^ For the convenience of the teacher, there is Inserted in the JTey a fbll 
andcomplete answer to each separate process above alluded to. 

10. If iV ^^ ^ stock in a bank be worth ^^356,56, what is 
A worth ?-471312. ^ worth ?-942e24. A, $14139,36. 

11. Bought a quart of brandv for 62^ cents, a quarter of floor 
for 1 dollar 37^ cents, a pound of sugar for 12^ cents, 2 yardf 
of cotton cloth for 75 cents, 1 vest pattern for 87^ cents, 1 dozcgf 
of buttons for 8 cents, and 2 cotton balls for 6 cents; how mu^ 
did the whole amount to ? A. $3,89. i 

.1 



SUBTRACTION OF FEDERAL MON 

IT XXIV. 1. If you buy a top for 20 cents, 12 mi 
for 20 cents, 6 oranges for 10 cents, and sell them 
dimes, sbaU you make or lose by trading ? 

2. Your father gave you 15 mills, 4 mills, 1 mill, 2 
28 cents ; and said, that if you would tell him how 
more it would take to make a dollar, he would give 
•nuch more ; how much did it take ? 

3. You bought a yard of ribbon for 24 cents, gai 
r Bister, and sold tlie rest at 10 cents for a quaxtf 
; did you make or lose? axid\io^ tqwcYi'^ 
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4. If 3 dollars buy one yard of cloth, what is } of a yaid 
worth ? 

5. A, B,. and C, buy a chaise for 90 dollars ; A pafs I of 
it ; how many dollars do B and C pay ? 

Q. How do you write the numbers do\»ii 7 

A. As in Addition of Federal Money. 

Q. How do you subtract ? 

A. As in Simple Subtraction. 

Q. How do you place the separatrix ? 

A. As in Addition of Federal Money. 

Exercises for the Slate, 

1. A man owcdv $36,465, and paid '$27,606; how much diA . 
he tlicn owe ? 

OPERATION. 

$36,465 
$27,696 

$ 8 , 7 6 9, ^. z= 8 dollars 76 cents 9 mills. . 

2. You borrow $536,15, and pay $236,18; how much remaini 
unpaid? A. $299,97. 

3. A merchant bought aquantity of cofFce for $526,50, whick 
he afterwards sold for $626,255 ; how much did lie maJse bv 
the sale ? j3. ^99,755. •' 

4. My travelling expenses on a journey were as folio wa 
viz.; 'stage fare, eighteen dollars; board, nine dollars fifty cents 
carrying trunk at different times, seventy-five cents; privatt 
conveyance at one time, ^ix dollars thirty-seven and a h^ 
cents ; and at another, seven dollars ; how much had I left, oi 
my return home, o^ two 50 dollar bills, which I took with m^ 
.^. $58,,37i. 

5. From two dollars take twenty cents. A. $1,80. 
G. From 5 dollars take one mill. ^. $4^999. 
7. From one dime take one Cent. ^. $0,09. 

6. How much must you add to three dollars twelve and 
half cents, to mak^four dollars? ^. $,87^. 

I 9. Subtract 37<^ cents from 50 dollars. ^. $49,62^. 

I 10. From 4 dollars take 3 dollars 99 cents and 9 mills 

^. $0,001. 

11. Suppose I owe the following sunis; to Y, $60, 1 cent 
to G , $356, 7 cents ; to F, $23,50 ; to D, |700 ; and my whole 
stock is worth no more than $1000 ; am 1 Vn Afc\A. mwfe >k5B»xvV 
am worth J* and ki^ much f A. $1^ J5d mOTQ VXvmv\ %xclnhw!^ 
6 
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MULTIPUCATION OP FEDERAL MONEY. 

f XXV. 1. What wffl 20 yards of cloth come to, at $3 
per yard? At$4.5> At $6? At$10.!> 

2. What will 10 yards of tape come to m cents, at 3 mills 
a yard? At 8 mills? At 2 cents ? At 9 cents ? At 15 
cents ? At 12 cents ? 

3. How many 9 pences are there in a dollar ? How many 
4j| pences ? 

4. At 4j| pence a yard, what will 2 yards of ribbon come 
to in cents? What will 3 yards? 4 yds.? 8 yd^.? 12 
yds.? 16 yds.? 20 yds.? 24 yds.? 32yds.? 48 yds.? 

'56 yds.? 64 yds.? 

5. What will 2 oranges come to in cents, at 2 dimes per 
orange? WhatwiU3? 5? 6? 7? 9? 12? 15? 



Q. What is this, which you have now been doing, ealled 7 

A, Multiplication of Federal Money. 

RULE. 

Q. How 15 the multiplicand to be written down 7 

A. As in Addition of Federal Money. 

Q. How do you multiply 7 

A. As in the simple rules. 

Q. How many places do you retain in the product for eento 
nulls 7 

A. As many as are in the multiplicand. 

Exercises for the Slate. 

1. At 25 dollars 6 cents 5 mills a month, what will 6 monthaf 
labor cost ? \ 

OPERATION. , t 

9 25,t)65 J 

6 



Ans, 9 150,390=: 150 dollars 39 cents. 



2. If one pair of shoes cost ^^, whatwill 2 pair cost ?- 

pair co8t?-1125- 
J. What will 12 
pair co8t?-3375'. 18 pair?-4050. 23 
'^. A. $153. 4. What will 26 pair cost?-5850. 37: 
'-«3S5. 63 pair C09t>-\1^. 75 ^w tQ«lM6876.1 



s. ji one pairoi snoes cosi ^fsCfO^y wnai win : 
8 pair cost?-675. 4 pair cost?-9()0. 5 paii 
pair P-1575. 9 pair ?-2025. A. $^,50. 3. V 

-etP-arOO. 15 pair co8t?-3375. 18 i)air?-4 
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$199,75. 5. What will 85 pair cost ?-19125. 150 pair oo«t .'- 
S37S6. 183 paii: cost ?-4l 175: a65 pair cost ?-37ia5. Ji. 
f 1311,75. 6. What wUl 250 pair coat ?>56250. 800 pair coat ?- 
180000. Ji, $2362^. 

7. If your traTellingr czpenaes for one day are 48 c. 5 xnilla. 
how much will the travelling ezpenaes for one year, or 31)5 
days, amount to at that rate ? A. (177,025. 8. How much will 
the travellingr expenses for 2 years P-354050. For 3 years ?- 
531075. For 5 years ?-885125. For 6 years P-1062150. A 
1^832,40. 9. For 7 years .M239175. For 9 years .'-1593225. 
For lOjrears P-1770250. A. *4e02,65. 

10. What will 2 hogsheads of wine come to, at $32,50 for 
one hogshead ? A. iS65. 11. What will 3 hogsheads come to?- 
9750. What will 12 .?-39000. What will 15 P-48750. ^. f975. 
12. What will 25 hogsheads come toP-81250. What will 35 
hogsheads .M13750. 150 hogsheads .^37500. A. $6825. 

13. If i^rr of a bank be worth $365,155^ what is yj^ worth » 

A. $730,31. 14. What is ^4v worth .?-10954e5. t^tf worth ?- 

1825775. yf XT worth P-2190930. A. $5112^7. 15. What ii 

f-fry worth ?-2921240. tW worth ?-4381860. ^ worth ?- 

5477325. A, $12780,425. 16. What is ^ worth >.6842480. 

•^ worth .?-7303100. t^j worth ?-9128875. A. $22274,455. 

17. What is ^^ worth .M0954650. -^(j worth .M2780425. 

^ worth F-14606200. A. $38341,275. 18. What is ^ 

worth ?-16431975. ^(y worth .M8257750. -^ worth ?- 

2D063525. A. $54773,25. 19. What is ^ worth P-21909300. 

•^ worth P-23735075. ^ worth i'-24465385. ^.$70109,76. 

80. What is t^iftr worth ?-a7386625. ^ wwth ?-28847245. 

•ffy worth F-.32863950. iU worth '-36515500. A. $12561 3,38 



DIVISION or FEDERAL MONEY. 

IT XXVI. 1, You ffive 12 cents a»d 5 mills for 2 sticloi 
of twist; how much is mat for one stick .^ 

2. If you give 2 dimes and 5 ceuts for 2 slates, how much 
are the slates apiece ? r 

3. If 28 pounds of tea cost 28 dollars, what will 1 pound 
, cost ? What will 8 pounds ? 5 pounds ? 22 poonds ? 

4. If 20 cwt of hay cost $40, whal 'wVSL V tr^A* «i«s^>. 
WluU will 7 cwt cost.^ 11 cwt.? 1^ cwV."^ \ ^^'wX-n^ ^ 
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qrs. ? 2 qrs. ? 1 qr., or 28 pounds ? 14' pounds ? Tpounds? 
o^l pounds? 



1. If 12 yttrds of cloth cost $175^^ what will 1 jard cost ? 
OPERATION. 

I2)175,5a,0 

' $ cts. m. 

Ans, 14 62 5 mills = 14, 62, 5. 



Q. How do yoo * 
perform this exam- 
ple? 

A. I divide as in 
whole numberib^ 



Q. Where do the 5 mills come from ? 

A. In dividing the cents, there is a remainder, which, by 
annexing a cipher, makes 60 mills^ in which 12 is contained 
5 times, that is, 5 mills. 

From this example we derive the following 
Q. How do you divide ? 

A. As in Simple Division. , 

Q. What will the quotient be 7 

A. The answer, in the lowest denomination of 
the dividend; which may then be brought into 
dollars. 

Mort Exercises for the Slate, 

2. If you divide $35001,50 equally among 125 sailors, how 
many dcAlars will each have ? A. $^30,012. 

3. If a bank be worth $30515,50, what is -^hi of it worth ? 
A $305,155. 

4. If a vessel and cargo are valued at $20000, what is ^V 
worth ? A, $714,2854-. 

5. 16 men draw $2050.65 in a lottery ; how much is each 
man's part, if it be equally aivided among them } A. $128,165-f-. 

6. It a man's salary lie $3650,40 a year, what is that a day ? 
A. 10 dollars, 1 miU-f. 

7. Bought 36 lb. ot sugar for $10,50 ; what is that a pound ' 
A. $,291 ss 29 cents, 1 mill-f . 

8. If you buy 3Q3 yards of broadcloth for $5036,50, what is 
that a vard } A, $13,15-f . 

9. If a man's wages be $365,40 a year, or 52 weeks, what is 
that a week? .4. $7,0264-. 

10. Divide $1000,60 equally among 2 men.-50030. Amonff 
3^ men.-333533. Among 4 men.-2^15. Among 6.-166?^. 
Among 8:-125075. .4. $1375,824+. U. Among 10.-10006. 
Among 15.-^706. Among 18.-55588. Among 25.-40024 
j9. $262,378+-. 12. Among 28.-35735. Among 35.-28588. 
Amouff 40.-25015. Among 45.-«9a5. KmQTt^^.-VS8T6» 



v\ 
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A. $128^9-f. 13. Among 70.-14294. Among 85.-11771. 

Among 95.-10532. Among 100.-10006. Among 150.-667. 

A. $5^273-1-. 14. Among 200.-5003. Among 240.-4169. 

Among 360.-2779. Among 400.-8501. Among 550.-1819. 

A. $10^1-1-. 15. Among 17.-58858. Among 19.-52663. 

Among 89.-11242. Among 98.-1021. Among 199.-5028 
A. l^doUiira, 1 mill4-. 

ir XXVn. To MULTIPLY BY i, i, f , 5^, &C 

1. HowmuchiaioflO? JoflS? iofl6? iofSO' 

RUIiE. 

Q. To inaltiply 4 by 2, we take 4, S times ; to multiply by 1, we 
take 4; 1 time ; and to multiply 4 by i, we take 4,^ a titne, that is. tlie 
halfot4fj and to get this, it is plaii) that we must divide 4 by 2. From 

these remarks what appears to be the rule for multiplying by 7, 7, 3'» 
&c. ? 

A. Divide the multiplicand by the figure below 
the line. 

Q. How much is i of 20? f of20? iofl27 f ofl27 foflST 

Q. In these examples, we divide by 5 to get -5- of 20 : then it is 

plain, that f is 2 times as much as i, that is, we multiply i of 20, which 

. IS 4, by 2, makings : but we mieht multiply 20 by the 2 first, and divide 

by the 5 afterwards ; thus, 2 X ^ = 40 -7- 5, 8 times, the same result as 

before : how, then, does it appear that we can proceed to multiply by 

A. Divide the multiplicand by the figure below 
the line, and multiply this quotient by the figure 
above the line ; or multiply first, and then divide. 

Exercises for thelSIate, 

1. What will 2f yards of cloth coat, at 28 cents a yard ? 
OPERATION. ' Or, 

28 7)28 28 

— ^ 4 = 4 of 28. 1, 

56 5 7)140 

20 — 

— 20 z= 4 of 28. 20 

Q. How do you multiply byvtlie 5i, in^^ > 
•# Am usual. 

6* 
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Q. How do you proceed next ? 

w9. I get I of 28, mnkiiig 4; tlftn multiply thii 4 I17 6. 
makinff 20. ' 

Q. What do you do with 4he 20? 
J. I add it to 56, making 76. 

More Exercises for the Slate, 

2. At SO cents a bushel, what will 19tV bushels of oats eost? 
A. $5,72. 

3. Tell me how many yards 50 rods are, or multiply 50 by 5^. 

4. What will 22fV y&fds of cloth come to, at $11 a yard .'-• 
245. What will 22A ?-246. What will 23^ ?-260. 3^?- 
42. 31|^?-351. 99A:?-1095. Ji. 2239. 5. What will Sf 
yards come to, at $12 a yard ?<33. What will ^ ?-^. ei?- 
80. 8-ft r»-lQ5. lOj .?-122. X5f ?-186. 25| .?-306. Ji. $898. 

6. If a man's salary be $1200 a year, what will ^^ years 
come to .^-2420. What will 3,^ -'-3630. 5^?-6040. 6^i>" 
10710. 12|f ^ .'-15598. Ji, $38396. 

IT XXVUI, When the Price is an Aliquot Part 
OF A Dollar, or, Practice. 

1. At 50 cents a bushel, what will 2 bushels of apples- 
cost? What will 4 bushels ? How much is ^ of 4 ? How 
much is i| of 8 ? What will 8 bushels cost, the» ? How 
much is i| of 12? How much will 12 bu6<iiels cost, then? 
How much is ^ of 40 ? What wiU 40 bushels cost, tlien ? 
How much is i of 100 ? What will 100 bushels cost, then? 

2. At 25 cents a peck, what will 2 pecks of salt cost ? 
Will 4 pecks cost ? Will 8 pecks cost ? How -much is J 
of 8 ? How much is } of 16 ? Will 16 pecks cost, then ? 
How much is I of 20 ? Will 20 pecks cost, then? How 
much is i of 400 ? WiU 400 pecks cost, then ? 

3. What will 2 oranges cost, at ]2j| cents apiece ? Will 
4 oranges? Will 8 oranges? Will 16 oranges? How 
much IS i of 16? How much is | of 24? What will 24 
oranges cost, then ? How much is | of 60 ? Will 80 
oranges cost, then ? 

4. At 6i cents a pint, what wiD 2 pints of ale cost ? What 
will 4 pints cost? 8 pints? 16 pints? How much is 1^ 

of 16? Hour much ia^ of Sa? V^Va.^^m\ac«^\\NR;a? 
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I Q. What pa^of a d<4)ar^ 50 eenU 7 

-A. f . . < 
Q. Why? ' 

^. Because 2 times 50 c. are 100 q. = ^1,-. 

Q. What part of a dollar is 25 ceots ? 

Q. Why ? . 

^. Becaul^e 4 times 25 c. are 100 c. = $1. 

Q. What are these even parts called ? 

-4. Aliquot Parts. 

Q. When, tben^ one number is contained in another exactly 2, 3, 4^ 
Sec. times, what is it called 7 

A. An Aliquot Part. 

Q. What is the method of finding the cost of articles, by taking 
«liquot parts, usually called ? 

A. Practice. 

Repeat the Table of the aliqaot parts of a dollar. 
Ct8. OtS. CtS. $ 

50 = i of a dollar, be»uM 2 X 50 = 100 = 1. 

33^= I of a dollar, beeau» 3 X 33^ =: 100= 1. 
25 = I of a dollar, beeau.. 4 X 25 = 100z= 1. 

20 =±1 of a dollar, b««u«i 5 X 20 z= 100 = 1. 

16f = I of a dollar, beeau. 6 X 16f = 100 = 1. 

12|r= I of a dollar, becau« 8x 12^=100=1*1. 

10 = T^ of a dollar, becau« 10 X 10" = 100 Z= 1. 

6J = ^ of a dollar, bceau«, 16 X 6^ Z= 100 = 1. 

' O Z= 2^ of a dollar, beeau- 20 X 5 = 100 = K 

Q. From the illustrations now cnven, what appeetrs to be a concise 
rule lor . aknUating the cost of artides, when the price is an aliquot part 
ofadtfli.r' 

A, j>"yide the number of gallons, yards, &c. 
by the uaoiber of aliquot parts which it takes of 
the pricf^ to make a dollar. 

Q. What will ihe quotient be ? 

A. The answer, in dollars. ^ 

Q. For example, what >'ould you divide bv, when the ^rice i«. &\ -m 
cents 1 33^ cents 1 2.'>''enls? fc ccnla'\ \Vi^ te\v^^^ V3C^^^\!&a\ 1 
W cents 1 6^ ceois 1 b cents 'I 



8)360010,00 

$45001,25, Ans. 
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Exercises for the Slate. 

1. What will 360010 yards o^ cloth cost, at 12^ cents a ynxd i 

Q. How do you get the di- 
OPERATION. ^i^^,^8p ^ ^ 

A. 12^ cents as i of a dollar. 

<2. How do you obtain the 
25 cents in the answer ? 

A. I annex 2 ciphers for 
cents, and continue dividing. 

2. What cost 2640 bushels of rye, at 50 cents a bushel ? A. 
$1320. 

3. At 25 cents a bushel, what will 4680 bushels of potatoes 
cost ?-1170. Will 3600 bushels cost ?-900. Will 4200 bushels 
cost.?-1050. A. $3120. 

4. At 6^ cents, or -A: of a dollar, what will 6400 yards of tape 
cost?-400. Will 32000 yards ?-2000. Will 128000 yards ?- 
6(K)0. A. $10400. 

5. What will 2700 yards of ribbon cost, at 12^ cents a 
yard ?-33750. Will 5400 yards ?-675. Will 1080 yards ?-135. 
A. $1147,.'>0. 

6. What will 42124 oranges cost, at 5. .cents, or ^gV ^^^ & dollar, 
J4>iece ? A. $2106,20. 

7. What will be the cost of 1200 yards of oloth, at 50 cents a 
yard ?-^0. At 33| cents a yard ?-400. At 25 cents a yard ?- 
300. At 20 cents a yard ?-240. At 12<k cents a yard ?-150. 
At 6i cents a yard ?-75. A. $1765. 

8. At 16| cents a pint, what will 2700 pints of brandy 
cost ?^50. At 10«cents a pint, what will 5400 pints cost ?-^0 
A. $990. 

9. What will 36002 bushels of salt cost, at $1,12^, or \\ of a 
dollar, a bushel .' At $2,25 a bushel .^ 

OPERATIONS. 
8)$36002=rcostat$labu8hel. 4)36002 . 

4500,25=oo8tat$,l^abu. 2 

$40502,25 Ans, 72004 = cost at $2. 

OOOOjII^Or^costat" 

^7t«. $ 8 1 00 4, 50 = cost at$il 

10. What will 3700 acres of land cost, at $12,25 ($124) 
acre ?-45325. What will 3700 acres, at $15,50 ($15^) an acr 
57350. A. $1026,75. 

U. What will 27000 yards of broadcloth cost, at $3,50^^ 
yard .?-94500. At $2,33| ($2|) a yard P-63000. At $i: 

}) a yard ?-30375. At $4,00:^ {$We) * J^^rd ?-10£& 

1,05 ($l2\r) a yard ?-28350. A, -^SSi^^SL^^. 



(\ 
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^iuesHons, involving the Printiples of the foregoing 

Rules, 

1. A man bought a farm for thirty-six hundred dollars, and 
stocj^^fbr th^ same to the amount of ■ seven hundred and twenty 
4lollars ; what did both cost ? and how much did one cost mqre 
than the other ? A. Both, $4320 ; the farm, $2880 the mosL 

2. What is the amount of the following numbers, viz., ten, 
.'thirty, one million, twenty-six thousand, one hundred and one ? 

^. 1026J41. 

3. If the minuend be 2G002, and the subtrahend 101 what is 
. the remainder P-25901. If the subtrahend be 601 and the re- 
mainder 5025, what is the minuend P-5G26. A. 31527. 

4. If the multiplicand be 4200, and the multiplier 48, what is 
the product ?-20160U. If the product be 201600, and the multi* 
plicand 4200, what is the multiplier ?-48. A. 201648. 

5. If the divisor be ^, and the dividend 5025, what is the 
quotient ?-201 . If the quotient be 201 , and the divisor 25, what 
is the dividend P-6025. If the quotient be 201, and the dividend 
6025, what is the divisor ?-25. A, 5251. 

6. If the sum of two numbers be 1800, and the greater 1000, 
what is the less ?-800. If the less be 120« and the sum 1320, 
what is tli^ greater P-1200. A. 2000. 

7. 2700342 4- 72 -I- 3-1-1 =a.iiw. 2700418. - * 

8. 367835437 — 72591 = -3jw. 367822846. « 
f). 25432 X 67345 = Ans. 171271804a 

10. 360042 -^ 8542 == Ans. 42if il- 

11. ^^^wyyy-'^^=.^«- 9ooooooi5WjWr. 

12. Bought 18 barrels of potatoes, each containing 3 bushels, 
at 25 cents a bushel ; what did ^e whole cost } A. $13^50. 

13. A farmer sold 30 bushels of rye, at 87 cents a bushel ; 30 
bushels of corn, at 53 cents a bushel ; 8 bushels of white beans, 
at $1,25 a bushel ; two yoke of oxen, at $62 a yoke ; 10 calves, 
at $4 apiece ; and 15 barrels of cider, at $2,37i^ a biurrel ; what 
was the amount of the whole.' .^. A251,S25. .; 

14. A merchant, failing in trade, has on hand ffoods to the 
tiniount of $4800, and his borrowed money is $2400; the re- 
IBaind^> ^»«ei• paying his borrowed money, is to be equally 
dividft»f )*K»aS^^l creditors; how much will each receive.' 

A. J8?»^N 'f. 

15. V 'ixixxnt bought 4 loads of wood, aj $2,25 a load-9', 8 
bvishiii. >' ryp, at $,50 a bushel-4j 30 bounds of butter, at 
1^ centtj $ poi)nd-375 ; 340 pounds of cheese, at IS^ cents a 
uound-'^lS^ ; for which he paid 5 barrels of flouir, &t$6i!5 a 
barrel~3125; 35 pounds of sugar, ^t 8^ cents «.^xiTA-*3!SfRi\ '^ 
gaBons ofmola$ae8, at 25 centsfa gallon-l V> *, ^\iXM^M?k» ^ «^ 
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at $1^2^ a bu8hel-16875 ; what is the balance between th« 
articles bought and sold ? A. ft] 3,85. 

IG. What will be the price of 4 bales of goods, eaeh bale con- 
taining 60 pieces, and each piece 49 yards, at 37j^ cents a yard I 
A. $4410. 

17. How many oranges, at 2 cents apiece, can be bought for 
4 cents? For |&, or 200 cents? A. 102. For $8600? For 
$10000? A. QSOCiOO. 

18. How many yards of cloth, at $2 a yard, may be bought for 
4 barrels of cider, at $3 a barrel ? For 8 barrels ? A. 18. For 
28 barrels ? For 50 barrels ? A, 1 17. 

19. How many gallons of molasses, at 23 cents a gallon, may 
be had i>r 60 bushels of oats, at 46 cents a bushel ? At 69 &». its 
a bushel ? J. 300 gallons. ' 



FARBIERS' BIJLLS. 

Mr, George SHmpscn 

To Rttfiia PcnfweU, .... Diu 

1828. 

June 5. To 8 barrels Cider, at $2,12^ a barrel, $17,00 

" 8.. To 6 bushels Com, " ,58 a bushel, 3,48 

$20,48 
July 16, 1828. Received payment, 

Rufua PcnfweU. 



A^ In the JTey, meh example* as the two following have the^everal 
pneea carried out, which -rendera the invpection of any enooeoui pgwQiu e« 
eeedingly easy. 

Mr, Chtmncey Ackky 

To Charles Thomas^ .... Dr. 
1828. 
June 8. To 20 Merino Sheep, at $6 a head, 

« 18. To 25 Calves, « 2,1 2^ " " 

July 1. To 200 pounds Cheese, « ,064 << pound, 

" 12 To 18 « . Veal, « ,0^" " 

Oct. 15. To 18 " Clover-Seed," ,03|« « 

'* 18. To 36 bushels Oats, " ,271 « bushel, 

«^ 20. To 17 « Com, . « ,75 « " 



$210/ l,ft 
Nov. 15, 1828. Received payment, 

« GIvQtles TbovMM« 



REDUCTION. 



n 



MERCHAHrWS Bll^Ii. 

Boflton, December 18, 1828. 
Mr. Peter Carefvl 

Bought of Stephen ^otnut^ 

3800 yards Calico, at $,171 a yard, 

360 bales Cotton Clo&, each bale 60 

pieces, each piece 24 yds., " >19|'* " 
40 pieces blue Broadcloth, each 37 

yards, « 4,624", " , 

460 yards Carpeting, . « 1,18 « « 

200 pieces Nankin, each 42 yards, " ,39 ** " 



$113651,50 
Received payment. 

For Stephen Notrust, 

John Stimpson, 



REDUCTION. 

^ XXIX. WINE MEASURE. 

Repeat the 



TABL.B. 



4 gills (gi.) 

2 pints . . . 
4 quarts . . . 

SlQLgallons . . 

45l^^aUons • . . 

63 gallons*. . 

3 hogsheads 
•2 pip6s . . . 



make 


. . 1 pint, » , . . algn pt 


mate • . 
make . . 


. . 1 quart, , . . wiga qt. 
. 1 gallon, . . . ai^ gal. 
. 1 barrel, . . . aga bl. 


make . . 


. 1 tierce, . . . aign tier. 




. . 1 hogshead, . ,ign hhd. - 


make . • 
make . 


. . 1 pipe, . . . . si^ p. 

. . 1 tun, . . . . alga T. 



1. At 2 cents a gill, what will 1 pint of molasses cost^ 
What will 2 pints ? 4 pints ? 5 pints ? 6 pints ? 8 pints ? 
10 pints .!> 12 pints? 20 pints .? 50 pints? 100 pints?: 

2. At ^ cts. a gallon, what jnll 1 qt. of aJe cost ? What 
will 2 qts.? i a gaUon? How much will 48 cents buy? 
Will 60 cts.? Will 72 cts.? Will 120 cts.? Will 150 cts.? 
Win 180 cts.'? 

3. When rum is a dollar a gallon, what is a barrel wortli? 

'*' Hoefsheads contaAiing liquors, molasses, &c. ax« <kC -wc\ft>0A cK^Mu^wi*^ 1 
generaUy exeoediag lOO gallona 



72 AAlTHMETfC. 

What is a hogshead worth? What is ^ of a hogshedt 
worth? (A hogshead is divided into 63 parts, or gallons ; 
therefore 1 ffallon is ^.) What is ^?. if? *§? 

4L At a SoDxa a galkm, how many quarts will 50 cents 
huy? WiU $2? Will $2,25? WiU$3? Will $3^50? 
Will $4? Will $6? Will $10? Wffl$20? Will $30? 

5. At $100 a hogshead, what will 2 pipes of wine cost ? 
What will 3 pipes ? 4 pipes ? 6 pipes ? 1 ton? S tuns ^ 
4 tuns? 

6. How many gills in 4 pints? In 2 quarts? la 3 qts.? 
In4qt8.? In6qt8.? Inl2qtB.? In 20 qts.? 

Q. From what you have now been doing, for what purposes would 
you infer that this measure is used ? 

A. To measure wine, spirits, vinegar, oil, eider, 
honey, mead, &c. 

Q^ Wb»t are the denominations of this measure T 

A. Gills, pints, quarts, gallons, barrels, tierces, 
hogsheads, pipes, and tuns. 

JVUa. — The wine callon cootahsa 231 solid inches, and is in the same pro- 
portion to the ale gallon of 98Sf solid inelies, as the pound Troy is to tlie poaai 
avoirdupois. 

Exercises for the Slate, 

1. In 4 ^ts how many gilb ? In 20 pints how manj gilU ' 
^. 96 gills. 

2. liow many pints in 16 gills ? In 80 filla? Ji. 24 pints. 

3. How many pints in 8 quarts? In 480 quarts? ^. 064 
pints. ^^^ 

4. How many quarts in 4 pints ? In 960 pts. r ^. AS^Ma. 

5. In 2 hogsheads how many gallons? In 4137 hhds^r ^. 
260757 gallons. 



ALE OR BEER MEASURE. 

Repeat the 

TABI4E. 

2 pints «te . . . 1 quart, . , . . ogm qt. 

4 quarts mjn . . . 1 gallon, •. . . ogn gal.;; 

36 gallons mato ... 1 barrel, . . . sipi bar;] 

'vi gallons ..... make .,.. 1 hogshead . . dfa hh(» 

\ How many pints in 2 quarts ? |n 6 qts. ? In 10 qtsif 
^qia.? In 2CX) qts.? IneOOqtp.? | 

. f 



J 
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n 



% How man^ moaai§ is 8 lints ? In 10 pints ? In 13 
pints? In 20 pints ? . , 

3. What will 1 gallon of bekr cost, at 2 cents a quart? 
What will 2 gaUons ? Whatwill4g^ons? Will 5 gallonB? 



Q. From tlie«6 ex&mples, what would yoa infer is the use of tbU 
measure? 

A. Ta measure ale, beer, and milk. 

Q. What arc the denominations of this measure t 

A. Pints, quarts, gallons, barrels, and hogsheads. 

MUe. — A gallon, beer measare, contains SKS cubio inches. 

Exercises for the Slate. 

6. How many pints in 2 quarts ? In 3600 qts. ? A. 7204 
pints. 

7. How many quarts in 4 pints? In 7200 pts.? A. 3602 
quarts. 

8. How muiy gallons in 2 barrels ? In 620 bar. ? A. 82392 
gallons. 



Repeat the 



CLOTH MEASURE. 



2^ inches (in.) 
4 nails . . . 


. make 
, . main 


4 quarters . . 
3 quarters . . 

5 quarters . . 
G quarters . . 


. make 
. make 



TABLG. 

. . 1- nail, i^ na. 

. . 1 quarter of a yd., •i^n qr. 

. . 1 yard, ■ipi yd. 

. . 1 El! Flemish, . . .ign E. FL 

. . 1 Ell English, . . .ipi E. E. 

. . 1 Ell Frenchj . . ijgn E. Fr 

1. How many nails in 2 qrs. ? In 4 qrs. ? In 8 ? In 10 ?; 
In 11? In 12.5 In 15? 

2. How many quarters in 1 yard? In i a yard ? In li 
yds.? In 2 yds.? In 5 yds.? In 7 yds.? In 9 yds.? In 
12 yds.? In 20 yds.? In 80 yds.? 

3. At 2 cents a quarter, what will I yard of clotli cost ? 
J a yd.? li yd.? 2 yds.? 5 yds.? 7 yds.? 9 yds.? 
12 yds.? 100 yds.? 

4. How many quarters in 2 ells Flemish ? 3? 5? 7? 9? 
11? 12? 15? 20? 

5. How many quarters in 3 ells English ? 5? G? 8? 10? 
II? 20? 

-7 
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6. How many qnarteni in 5 ells French? 7? 9? Jl? 
12? 15? 20? 

7. If ^ of a yard of cloth cost 10 cts., what cost | ? |? 

i? t? f? f? 14? If? li? H? H? 2? 3? 
6? 8? 10? - 

6. If i of a yard of tape cost 5 cents, what will 1 yd. cost? 
What will 2 eUs Flemish ? 3 ells English? 4 ells French? 



Q. From what you have now been doin^, for what purposes would 
you infer that this measure is used ? 

A, To measure all kinds of cloth. 

Q. What are the denominations of this measure T 

A. Inches, nails, quarters, yards, and ells. 

Exercises for the Slate. 

9. How many quarters in 2 yards f In 26672 yds ? 

Ji, 107496 qra 

10. How many yarde in 8 quarters ? In 107488 qrs. ? 

A. 26874 yds. 

11. How many nails in 3 quarters ? In 42000 qrs. ? 

Ji. 168012 na. 
12- How many quarters in 12 nails ? In 168000 na. ? 

^, 42003 qrs 



DRY MEASURE. - 

Repeat the 

TABLE. 

2 pints (pt.) ..... m>ke ... 1 quart, si^n qt.: 

8 quarts make ... 1 peck, «<«» pl| 

4 pecks .-....: main . . .. i bushel, .... dpi 

How many bushels make a chaldron ? A. 36. 

1. How many pints in4qt8.? In.6? 7? 9.^' 10.^ 
100.J> 200? 

• 2. How many quarts in 2 pecks ? In3.^ 4? 5.^ 6? 
6? 10.? 12 .5>. 

3. If you give 5 cents for 1 quart of flax-seed, what i 

2 pecks cost } 3 pecks ? What will ^ of a peck ? l?^ 

V i? I? 4? f? How much will 10 cents buy ?| 
Tts..? 20 cts..? 25 cts.? 30 cts.? 40 cts.? 

4, How many pecks in 3 bufiVicVa? la 4 ? In 6 ? Ij 
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Inl2? Inl5? In20? In30? In40? In 50 ? In60? 
In 70? In 80? In 90? In 100? 

5. At 10 cts. a peck, what will a bushel of salt cost? 
What will -i of tfbu.? fofabu.? 2lbu.? 3bu.? 4bu.? 
6bu.? lObu.? 

6. At 40 cts. a bushel, how much rye can you buy for 20 
cts. ? For 30 cts. ? For 60 cts. ? For 70 cts. ? For 80 cts. ? 
For 100 cts.? For 120 cts.? For 160 cts.? For 360 cts.? 



Q. From what you have now been doing, for what purposes would 
70U infer that this measure is used ? 

A, To measure corn^ seeds, roots, fruits, salt, 
oysters, coals, &c. 

Q. What arc the dcnominatipns of thw measure ? 

A. Pints, quarts, pecks, bushels, and chaldrons. 

Exercises for the Slate, 

•* 

13. How many pints in 3 quarts ? In 321 qts. } A. 648 pts. 

14. How many quarts in 6 pints ^ In 1284 pts. ? A. 645 ots. 

15. How many pecks in 2 bushels? In 32 bu. ? A. 136 pss. 



TROV WEIGHT. 

Repeat the 

TABLE* 

24 grains (gr.) . . . make ... 1 pennyweight, ai^n pvvt. 
20 pennyweights . . make ... 1 ounce,. . . . aign oz.' 

12 ounces naln ... 1 pound, . . . aign lb. 

1. How many grains are there in two pennyweights? 

2. What are 9 pennyweights of gold worth, if 1 grain is 
worth 2 cents ? 

3. How many pennyweights in 5 ounces ? In 10? In 12? 

4. You carry 2 ounces of oH gold to a goldsmith, and he 
agrees to give you 10 cts. a pennyweight for it ; how much 
\nll the 2 ounces come to ? Will 3 oz. ? Will 4 oz. ? Will 
5oz.? 

5. How many, ounces in 2 pounds ? In 3 pounds ? in 4 
pounds ? In 5 pounds ? In 6 pounds ? In 7 pounds ? In 
10 pounds ? In 12 pounds ? * 

6. What will a silver cup come to, that weighs 2 poundfi^ 
if you get 1 dollar an ounce for it? 1? yow ^^^ ^>^s^^. ^ 
dols.P 4 dols,P 5 dole,? 
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I 



Q. How is the fineness of gold expressed f 

A. In carats. 

Q. How many carats make an oonee f 

A. 02. 

Q. How many parts is an ounce of silver divided into t 

A, 20. 

Q. What are the parts called T 

A. Pennyweights. 

Q. How many carats fine is such gold as will abide the fire %nth 
toss accounted t . 

A. 24. 

Q. How many ounces are there in a poimd of silver, that lo 
nothing in trial ? 

A. 12. 

Q. What is that hase metal, which is sometimes mixed with g 
or silver, called 7 

A. ^AUoy. 

Q. From what you have now been doing, for what purposes wo 
you infer that this weight is used 1 

A. To weigfi jewels, gold, silver, coin, bre 
and liquors.* 

,Q. What are the denominations of this weight f 

A. Grains, pennyweights, ounces, and poum 

Exercises for the Slate. 

16. In 2 pounds how many ounces ? In 4200 pounds f 

A. 50424 

17. In 24 ounces how many pounds ? In 120000 ounces ? 

A. 100021 

18. How many ^ains in 4 pounds? In 3600 pounds? 

A. 20759040 

AVOIRDUPOIS WEIGHT. 

Repeat the 

TABLE, 

16 drams (dr.) . . . mate 1 ounce, ...... sign oa 

16 ounces ii»k» 1 pound,t ni^ ]b 

28 pounds imte 1 quarter of a hun- ) 

dred weight, ( "^ V 
4 quarters ..... main 1 hundred weight, . dr» ci 

do hundred weight . make 1 ton, i«n T 

— — ■ ' ' — ■ — ♦— 

*A poaad avolrdupoifl in heavier iVian & ^toxM Tro^^ bat an ounce Tro 
heavier Utta aa ounce avoirdapois. 
/ TTie pound avoirdupois U equal to 14 oi. \\ v""^. \^?i;t%\tAtwi 
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1. How many ounces in 2 pounds ? In 3 ? In 4 ? In 5 ? 

2. At 2 cents an ounce, what will 2 Ibs^ of tea cost ? Will 
3 lbs.? WiU41bs.? Will*51bs.? 

3. How many pounds in 2 qrs. ? In 3 qrs, ? In 4 qrs. ? 

4. What wiU 2 quarters of raisins come to, at 10 cts. a 
pound ? What will 3 qrs. ? What will 4 qrs. ? 

5. If you give 2 dollars for 1 qr. of flour, what must you 
pay for 14 lbs. ? For 7 lbs. ? For 34 lbs. ? 

6. How many quarters in 2 cwt ? In 4 cwt. ? In 5 cwt ? 
In 6 cwt.? In 8 cwt ? In 12 cwt ? In 15 cwt ? In 20 
cwt? In 30 cwt? 

7. At $1 a quarter, what will 2 cwt of sugar cost? Will 
4 cwt? Wilis? WiU 6? WiU 8? WiU 10? WiU 15? 
Wm20? WiU 30? 

8. How many hundred weight in 2 tons ? How many in 
3 tons? In 4 tons? In 5 tons? In 6 tons? In 8 tons? 
In 10 tons ? 

9. You buy 2 tons of hay, and pay 1 doUar a cWfe for it , 
what wiU it come to? What wdl 3 tons? What wiU 4 
tons ? What wiU 5 tons ? What wUl 6 tons ? What wiU 
8 tons ? What wUl 10 tons ? What wiU i of a ton? What 
wiU I of a ton ? What wiU 2^ ? (A ton is divided into 20 
cwt or 20 parts ; therefore ijV is 1 cwt) What'wiU ^ ? 

sV? A? i^? W 

10. What wiU 2^ of a quarter of coffee come to, at 11 cts. 

a pound? WhatwUlA? A? A? A? it? What 
wUl 3 pounds? 5? 7? 9? 10? 



Q. From what you have now been doing, for what purposes would 
you infer that this weight is used ? ' 

A, To weigh all coarse goods, that are subject 
to waste, such as hay, flour, &c., and all metals 
except gold and silver. 

Q. What are the denominations of this weight? 

A. Drams, ounces, pounds, quarters, hundreds 
and tokis. 

Exercises for the Slate. 

19. How many hundred weight in 2 tons? In 2832 tons." 
A. 56680 cwt. 

20. How many oonces in 2 pounds? In. 1Q4lWS y^m;^^X 
^, 1664032 oz. 

7* 
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21. In 8 quarters how many hundred weight? In 210 (jra..^ 
A, 62 cwt. 

22. In 1 hundred weight how many quarters ? A. 4 qrs. In 
4 qrs. how many pounds ? A, 112. ' 

AWe. — ^By the laat example it appears, that US pounds make 1 labndred 
weifht : but in our populous to was, especially seaports, tnulers buy and sell 
b}- the 100 pounds. 



APOTHECARIES' WEIGHT. 

Repeat the 

TABLE. 

30 grains (gr.) . . . mtte ... 1 scruple, . . . . dgn 9. 

3 scruples make ... 1 dram, tiffa 3» 

8 drams mak* ... 1 ounce, . . . . dgn §.. 

12 ounces 'mjn ... 1 pound, ; . . . iifn tb. 

Q. What is the use of this weight f 

A, By it apothecaries compound their medicines. 

Q. Do they buy and sell by this weight 7 

A, They buy and sell by avoirdupois weight. 

Q. What are the deoomiiiations of this weight t 

A. Grains, scruples, drams, ounces, and pounds. 

Exercises for the Slate, 

23. How many dnuns in 2 ounces ? In 4360 ■ ounces ? A, 
34896 drams. 

24. How many ounces in 16 drams ? In 6464 drams ? ^. 
810 ounces. 



LONG MEASURE. v 

Repeat the . 

TABLIS. 

3 barleycorns (b. c.) make . 1 inch, ..... .rg^n in. 

12 inches ....... make . 1 foot, ..... sign ft, 

3 feiht. . . .,,.\, ... make . 1 yard, . . . . . ^gn yd. 

5^ yards .... . . *. make . 1 rod, pole or perch rd. 

40 rods Y . "Wake . J furlong, .... «^ fur. 

- 8 furlongs . . . . . , make . 1 mile, . . . . . aip» to. 

3 miles . ... . . .*make . 1 league, .... «iga lea. 

^^ statute miles, . . . »ake . 1 degree on the earth, ^. 
«%w degrees, the circumference o^ \.\\e ^ax\i\ 
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1. If a mail travel one furlong m 5 nunutes, how far can 
he.go in 10 minute J ? In 15? In 20? In -30? 

2. How many bcjrley corns in 2 inches ? In 3 ? In 4 ? 
In5? In6? Iri7? In8? In9? In20? 

3. How many inches are 6 barley corns? Are 12? Are 
15? Are 18? Are 21 ? Are 24? Are 27? Are 60? 

4. How many inches in 3 feet ? In 5 feet? Ih 12 feet ? 

5. How many rods is 1 furlong ? Are 2 ? Are 4 ? Are 6 ? 

6. How many furlongs m 80 rods ? In 160 ? In 240 ? 

7. How many furlongs are there in 2 miles ? In 3 ? In 
4? In 6? In 7? In 8? In 9? 

8. How many miles in 16 furlongs ? In 24 ? In 32 ? In 
48? In 56? 

9. How much is j of a mile ? Is f ? Is f ? Is |? Is 
i? Is J? Is I? 

10. If you travel a mile in 16 minutes, how much time 
will it take to travel^ of a mile ? How much f ? f ? { ? 
I? 1 furlong? 4 furlongs? 16 furlongs? 



Q. Wliat is the use of long measure t 

A. To measure length only. 

Q. What is the use of the league ? 

A. Distances at sea are measured by it. 

Q. What are tiie denominations of this measure t 

A. Barley corns, inches, feet, yards, rods, fur- 
longs, Jfhiles, leagues and degrees. 

V Exercises for the Slate. 

25. How many furlongs in 2 miles? In 26784 miles? 
A|M,4g88fur. 

.dlS^dHow many furlongs in 80 rods? In 627360 rods? 
A. 115^ fur. 

27. In 2 rods how many yards ? In 11010 rods ? (To mul- 
tiply bjr.5i, 8|, &c., consult IT XXVII.) A. 60566. 

Sd*. In 11 j^ards how many rods? A. 2 rods.* In 66 yards 
hc?w manj^ rods? We cannot easily divide 66. by 5^, but we 
may multiply 06 by % making 132 half yards, ^hich we can 
j^de by 1], the half yards in 5^ ; thus, 66 X 2=132-f-ll=sl2 
liDdSy Ans. Herioe, to divide by 5^, 3|0^, &c., we need only 
bring the divisor into halves, quarters, &c., also the dividend 
into the same, and the quotient will be the answer. 

29. In 132 yards how many rods ? In 4224 yards ? A. 792 rods. 

30. How many barley corns in 2 inches ? In 278365 inchte? 
A. 835101. 



vs 



80 



ARITHlrffiTlC. 



LAND OR SQUARE MEASURE. 



TABLE. 



i 



1 square foot 
1 square jrard. 

1 square rod. 

1 square rood. 
1 square acre. 
1 square mile. 



Repeat the 

144 square inches . 

9 square feet . . 

30^ square yards, or 

272^ square feet, 

40 square rods . . 

4 square roods . 

640 square acres . 

1. How many square inches in 2 squdre feet? 

2. How many square feet in 3 square yards ? In 4 ? In 
5? In 6? In 7? In 8? In 9? In 10? In 11? In 12? 
In20? In30? In40? InSO? In60? 

3. How many square yards in 36 square feet ? In 45 ? 
In 54? In 63? In 72? In 81? In 90? In 180? In 
270? In 360? In 450? In 540? 

4. How many square rods in 2 square roods ? In 3? In 
4? In 6? In 8? 

5. How many square roods in 80 square rods ? In 120 ? 
In 160? In 240? 

6. At a dollar a square rod, what will 2 square roods come 
to? What will 3? 4? How many rods can you "buy for 
120 dollars? For 160 doUars? For 240 dollars? Por 
320 dollars ? For 400 dollars ? For 40 doUars ? For 90 
dollars ? For 10 dollars ? What would j\y of a rood come 

to? i^? A? W A? i»? V i«? i? 



Q. What is the use of this measure 1 

A. To measure length and breadth only. 

Q. What are the denominations of this measure 1 

A, Inches, feet, yards, rods, roods, acres, and 
miles. 

Exercises for the Slate. 

« 

31. In 2 square roods how many square rods ? In 450 squarv 
roods ? ^. 18080 rods. 

32. How many square acres in 2 square miles P In 2842 
square miles.? A. 1500160 sq. a. ' * 

33. How msLny square yards in 4 square rods ? In 193600 
square rods? A. 5856521. 
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SOLID OR CUBIC MEASURE. 

Repeat the 

1728 solid inches wke . I solid foot. 

40 feet of round timber, or > , ^ , , 

50 feet of hewn timber, ( --ke . 1 ton, or load. 

27 solid feet mke . I solid yarn. 

128 solid feet, or 8 feet lone, | i ' j r j 

4 wide! and 4 high, | "^ • » «'«'•«» of wood., 

1. What will a parcel of wood come to, which is 8 feet 
long, 4 feet high, and 4 wide, at the rate of 6 dollars a cord ? 

2. If you pay 80 dollars for a ton of round timber, what 
will 80 feet come to ? What will 120 feet come to ? 

Q. What is the use of this measure ? 

A. To measure length, breadth, and depth. 

Q. Wliat are the dcDominations of this measure ? 

A, Inches, feet, yards, tons, and cords. 

Exercises far the Slate. 

34. In 2 cords of wood, how many solid feet ? In 28 cords ? 
J 3840 feet. ^ 

35. How many solid inches in 2 solid feet? In 2800 solid 
.^t? ^. 4841856 solid inches. 

36. How many solid feet in 345600 solid inches ? In 691200 
jolid .'laches P A. 600 solid feet. 



TIME. 
Repeat the 

TABLE. 

60 seconds (s.) make . 1 minute, . ticn m 

60 minutes ........ maka . 1 hour, . . iIicd h. 

24 hours inake\ 1 day, .• . . ttpi d. 

365^ days make . 1 year, . , ^gn yr. . 

100 years make . 1 century,, aigo een. 

7 days make . 1 week, . . agn w. 

4 weeks make . 1 month, '. aign mo.' 

13 mouths, 1 d^y^ 6 hours, make . 1 3vx\\^u^^^\. 

12 o&lendarmonthB , . . wmkt • I ^eax^ . . %\cb. ^\. 
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1. If a man earn a dollar a day, how much will he eaYn u 
2 weeks? In 5 weeks? In 7? In 9? In 20? In 40 
In i- of a week ? In ^ ? In ^? In f ? How many weeki 
could vou hire him for $7 ? For 14 ? For 28 ? 

2. A hoy is to have $2 a week in a store ; how much mus 
the xaerchant pay him for one month's time ? For 2? Fo 
5 ? For 10 ? How long must he stay to come to 8 dollani I 
To 32? To 40? To 80? 

3.' If a man has $12 a month, what will two months^ worl 
come to? What will 4? What will 5? What will 7 i 
What will 9? What will 1 year ? 2 years? iVofamonthi 
fy? T%? If? 

4. How many seconds in 2 hours? In 3 ? In 4 ? In 5 ! 
In 6? *' 

5. If a watch click once in one second of time, how man; 
times will it click in two minutes? In 3? In 4? In 5 
In 6? How many times in ^ of an hour ? In f^? It) ^ 

In«?* 

6. How many minutes are there in 1 hour ? In | an hour 

In f? In tJ? In'«? In 1^? In 2? In 4 



[n i? 
Info? 



7. How many hours in 2 days? In 3? In J? In | 

hi A? In A? In^? 

& How many days in 2 weeks? In 4 weeks ? In 6 ? Ii 
8? In 12? In 20? In 30? 

9^ How many weeks in 2 months ? In 3 ? In 4 ? In 5: 
In 6? In 7? In 8? In 9? In 10? In 20? In 50i 
In 100? 

10. How many months in 8 weeks? In 12? In 201 
In 40? 

11. How many calendar months in 2 years? In 4? In 7) 
In 12? 

12. How many years are there in 24 calendar montiis ; 
In 48? In 84? In 144? 

13. If a man have 1 dollar for ^ of a year, what will f^ 
come to ? What will 1 year come to ? How long coin! 
you have him for 6 dollars ? For 12 ? For 24 ? For 36? 
For 60? For 144? 

14. If work be a dollar a day, what would a year's wagei 
come to? What would ^^ of a year? Whatylr? What 
ffh-^ WhatT^? What^li? 



REDUCTION. 01 

^ How many tfays are there in each month f 

^ A. Thirty days hath September, 
' April, June, and November^ 
February hath twenty-eight, 
And thirty-one the others rate. 

Q. How raaKv day$ are there in Januarv ? In February 7 Id 
March ? In Apru 7 In Mav 7 In June 7 In July 7 In August t 
In September 7 In October 7 In November 7 In December 7 

Q. How many days has February in Bissextile, or Leap Year 7 

A. 29. 

Q. When the year of our Lord can be divided by 4 without a re« 
mainder, what is the year ealled 7 

A. Bissextile, or Leap Yeai. 

Q. What year was 1832 1 

A. Bissextile. 

Q. Why 7 

A» !6ecauBe 1832 ean be divided by 4 without 
a remainder. «. 

Q. When will the next Leap Year be 7 

Q. How many days are there in Bissextile or Leap Year 7 . 

A. 366. 

Q. What are the denominations of this measure 7 

A. Seconds, minutes, hours, days, years, cen- 
turies ; also weeks and months^ 

Exercises for the Slate. 

37. How many housB in 190 minutes? In 9G0960 minutes.'' 
4. 16008 hours. 

38. How many days in 4 years ?-4x365i. In 44 years? 
hI. 17532 days. 

39. Reduce 3 weeks to days ', 318 weeks to dsiys. 4. 2240 
days. 



CIRCULAR MOTION. 

Q. What is meant by Circular Motion 7 

A. The motion of the earth and other planets 
rdund the sun. 

(^. What is it used for 7 

A. For reckoning latitude and longitude^ 
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Repeat tlie 

TABLE. 

60 seconds (") . . . mdn ... 1 minute, , , , . ogn ', 

60 minutes auka ... 1 degree, . . . . dgn o. 

30 degrees mdn . . . 1 sign, >iea S. 

/18 signs, or 360 degrees, the whole great circle of the 
s Zodiac. 

1; How many seconds are in ^ minutes ? In 6 .' In 10 ? 

2. How many minutes are in 2 degrees ? In 5 ? In 6 ? 

In 7? InO.J* 

V 3. How many degi^es in two signs ? In 3.' In 4? In 6? 

^ *J, 4. How many degrees dbes the sun travel over in one 

day, or 24 hours ? m, 360. ^ 



' Q. How many derrees does the sua pass over in one day, not 
reckoning the nignt, when the days and nights are qf an equal length ? 

A. 18a 

Q. How many degrees in one hour 7 

A. 15. 

Q. Why? 

A, Because the svip tiayels over the circumfer- 
ence of the earth in 24 hours, he must travel over 
15 degrees in ore hour, for 15 times* 24 are 360. 

Q. How many degrees in 2 hours ) In 4 ? In 6 ? In 10 ? In 20 ? 

Q. What is the dmcrence of time, then, between London (througii 
which the meridian runs, and from which longitude is generdly com 
puted^ and 15 degrees east of London 7 

A. One hour. 

Q. Why? 

A. fiecause the sun travels 15 degrees in one 
hour. 

Q. What is the difiereace of time between London and 30 degrees 
west of London ? What 60 degrees ? ' What 75 degrees ? 

Q. The djiTerence in distance between Washington in the District 
of Columbia^ and Missouriopolis in Missouri, is 15 degrees ; what is tbQ 
difference of time between ttiose places ? 

Q. What are the denominations of Circular Motion ? 

A, Seconds, minutes, degrees, signs, and circles. 

Exercidesfor the Slate, 

40. How many degrees in 2 signs? In 3602 signs? A. 106120 
degrees. 
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41. In 120 minate« how maaj 4egrees ? la 19S000 minutes .' 
4. 3202 degrees. 

TABLt:S OF PARTICULARS. 

Q. How many single things make a dozen? A, \% ^ 
Q. How many dozen a gross ? .... ^ ... ^. 12. 
Q. How many dozen a great gross ? , . . . A, 144. 
Q. How many single things a score f .... A. 20. 

Q. How many score a hundred ? ^.5. 

Q. How many sheets make a quire of paper ? A, 24. 
Q. How many quires make a ream ? .... ^. 20. 

1 • How many single things are in 2 dozen ? In 3 ? In 5 ? 
In 12? 

2. What will 2 dozen of pearl buttons come to, at 2 cents 
apiece? What will 3 dozen? What 4? 

3. What will a great gross of buttons come to, at $1 a 
dozen ? , 

4. What wifl 2 quires of paper come to, if you give 1 
center a sheet? What will 3 qmres ? WhatwiI14quu-e8? 

5. If you give 20 cents fox 1 quireof paper, how many cents 
must you pay for 1 ream ? For 2 reams ? 

Q. How many pounds in a barrel of j)ork ? A. 200. 
Q. How many pounds in a barrel of beef? A. 200. 

6., What will a barrel of pork come to, at 4 cents a 
pound?- 

7. What will 2 barrels of beef come to, at 4 cents a 
pound? 

BOOKS. 

Q. When a sheet is folded into 2 leaves, what is it 
called? ^.. Folio, 

Q. When folded mlb.4 leaves, what is it called ? 

A, Qruarto, ox 4to. 
Q. When folded into 8 leaves, what is it called ? 

A. Octavo, ot 8vo. 
Q. When folded into 12 leaves, what is it called ? 

A. Duodecimo, or 12mo. 
Q. When folded into 18 leaves, what is it called ? 

A, 18mo* 

a 
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STERLING MONEY. 

•» 

Repeat the 

TABIiB. 

4 farthings (qrs.) . main . . . ' 1 penny, . . . • iigit d. 

12 pence make ... 1 shilling, . . . siga 8. 

20 shillings make ... 1 pound, .... aga £ 

1. How many farthings are there in 2 pence? In 3* 
In 4? In 6? InSPInlO? In 12.? In20.J' 

2. How many pence are there in 2 shillings ? In 3 ? Ii 
5? In7? 

3. How many shillings are there in 2 pounds? In 3! 

4. If 1 pair of gloves is worth 8 pence, how many pence 
are 2 nair worth? 3 pair? 4 pair? 5 pair? 6 pair! 
10 pair ? 

5. When a bushel of wheat costs 10 shillings, what will S 
bushels cost ? What wiU 4 ? Wuot will b .- Wliat will 9: 
What will 12? 

6. If 1 cart cost 1 pound, how many shillings will buy 2: 
How many 3 ? How many 4 ? How many 5 ? How man) 
9? How many 12? 

7. How many farthings will buy 2 inkstands, if they coet 
a penny apiece ? How many will buy 3 ? How many wil 
buy 4 ? 

JVbte.-"The chaneten wed M English money are £. for Ubrafih^ Latn 
for pounds : «. for SoUdLf the Latin for ahiUinn ; i, for Dtkaru, the Lati" «m 
pence } and gr«. for QfudnmUty the Latin for nurthingt. 

^' 

A pound sterling is equal to ^4,44^ cents, Fed. Money 
An English guinea, " 4,75 cents, " " 
An English shilling " 23 cents, " ** 

$ 1, Federal Money, b equal to 4 5. 6 <f. sterling. 

[. How is 1 farthing sometimes written? A» \^ 

How are 2 farthings sometimes written ? •^. | d. 
How are 3 farthings sometunes written? w^. | d. 

Exercuesfor the Slate* 

42. How many shillings in 3 pounds? In 4200 pounds 
A. 84060 shUlings. 

43. How many pence in 3 flhiUings' In 9600 shiliinssi 
^. 3JJ836 pence 



REDUCTION. W 

44. How many farthingB in 4 pence ? In 2700 pence ? 
^. 10816 farthings. 

45. How many pence in 8 farthings.' In 6200 farthings.' 
I A, 1552 pence. 



'4 



PRACTICAL APPIilCATIOHr OP REDUCTION, 

iKwikmg Ute JhtUy toUh JiiRseeUaneaits Examples. 

1. At 20 cents a quart, what will 2 gallons of rum cost? 
What will 4 gallons? What will 5 gallons ? 

2. At $60 a hogshead, what will 2 pipes of wine come to ? 
What will 4? Whatinlie? 

3. How many minutes in 2 hours ? In 4 ? In 6.^ 
4 How many week# in 14 days ? In 21 ? In 49 ? 



Q; What are sacb qxiestionsas these in ? 

A* Reduction. 

Q. Whaty then, is the changing numbers from one denomination to 
another sailed t 

A. Reduction. 

Q. In 2 bushels of com, bow many peeks f 
. Q. Are 8 pecks of com as much as z bushds 1 

Q. Is the value altered, then 7 

Q, Do you multiply or tfivide, to find how many iuriongs there are 
in 2 miles t 

Q. When, then, the reduction is perfMmed by multiplication, M'hat 
is it called ? n 

A? Reduction Descending. 

Q. Do you maltiply or divide to find how many gallons there are 
in 8 quarts? 

Q. When, then, the reduction is performed by division, what is it 
called 7 ^ 

A. Reduction Ascending. 

Q, From the preceding^ remarks, how many kinds of reduction do 
there appear to be 7 and what are tney 7 

-4. Two ;— Reduction Ascending and Descend 
tag- 

Q. What do you multiply t furlongs by, to bring them into rods 7 
Q. As a general rule, then, what do you miduply furlongs by 7 

A. By what makes a furlong. 

Q. What do you multiply days, bushels, Ate. by 7 
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A. Bushels by what makes a bushel^ days b 
what makes a day, &c. 

Q. What do you divide by to bring 8 gills into pints 7 
Q. As a reneral rule, then, what must you divide gills, minute 
quarters, &c. oy? 

A. Gills by gills, minutes by minutes, quartei 
by quarters, &c. 

Q. Why do you divide thus ? 

, A. Because 4 gills are equal lev 1 pint^ 6 
minutes to 1 hour, &c 



Q. What do you multiply poamk (money) by t * t 

A. Shillings. ; 

Q. What do you multiply ^iffings by 1 Y 

A. Pence. i. 

Q. What do you multiply dayi by f 

A. Hours. 

Q.^ What do you multiply by, ^o bring 25 pouwiB mfo fafthijigs ? 

A. By 20, 12, and 4* 

Q. How do you bring 40 cwt. into t^ns 7 1 owe into drami 
1 ton into tlrams 7 Drams into tons 7 Drams ioto cwt. ? 1 lb. ii 
grains 7 Grains into pounds 7 £Us FTemish into nails 7 Nails ii 
ells Flemish 7 Quarters into ells English 7 , Ells English into quarter 
5 bushels into pints 7 SOO pints into bushels 7 360 degrees into inche 
Feet into fiirloags 7 5 weeks into seconds 7 Seconds into week 
Years into seconds? Seconds into veaia.7 How do you teU what 
tun of wine will cost, at 6 cents a gill 1 , ' ' 



Exercises fer the 8laie, , 

46. At 6 cento a pound, what will S qhr. 8 lbs. of angar coi 
OPBRATION. 

qrs. lbs. 



2 8 

28 

66 lbs. 
8 lbs. 

64 lbs. 
6oti. 



$B,84 Am. 



Q* Why do yoa mtUtiply the 2 qra. i 
28 Iba. ? ^ 

A, Biecaiifle, ilnoe it takM 88 petui 
to make 1 qr.^ there will of eoune he 
timev ae many pounds ae qoarters ; tft 
is, 98 time* the ^uatffen. 

Q. What do you do with the 8 lbs. ? 

A, 1 add it to 56 lbs., making 64 Ikr. 

Q. Why do yon multiply the 64 lbs. 1 
6 cento .^ 

A, Because everjr pound .6f angKt cc 
C cento; thai is, 6 times the pounds. 



/\^ 
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Fmof of ihff foregoing. ExampU. 

47. How many quarters of sugar can you buy for 384 centSy 
ti 6 cents a pound? 

« 

OPERATION. 

6 ) 384 



\ 



28 ) 64 ( 2qrs, 
56 



8 lbs. Ans* 2 qrs. 8 lbs. 



Q. Why do you di- 
yide 884 cents by 6 
cents? 

^. Because, since 
there are 6 times as 
many cents as pounds, 
•s dKbn as 6 is con- 
tained in 384, so many 
pounds there will be^ 



Q. Why do you divide 64 pounds by Sft). pounds ? 

A. Because every 28 pcnmas make 1 ouarter. 

Q. What, then, appears to be the method of proof ? 

A. Reverse the operation ; that is, make the divisors in the 
operation the multipliers in the proof, and the multipliers the 
divisors. 

~ A^ In examples like the following. Where more than one operation in a simple 
riueis employed in their solution, tneir entire work is inserted ii^ the JTm, by 
means of sifln,indicatiiig the exact process of each, with all tibeir mtermeoiate 
results, to the final one, or answer. Besides, when the question is at all iQtri- 
aate, the reason for every step in the requarea operation is fiilly shown. 

More Exercises for the Sltxte. 

48. At 5 cents a ^rill, what will 8 pints of rum cost ? A. . ^1,60. 

49. How many gills in 20 pints ? In 40jpints ? A. 240 gills. 

50. How many pints in 80 gills ? In 120 ? A. 50 pints. 

51. A merchant sold 5 hhds. of brandy, at 3 dollars a gallon , 
how much did it amount to ? A. ^945. 

52. How many hogsheads in 126 gallons ? In 945 ? A. 17. 

53. At 6 cents a quart, what will 1 hhd. of molasses come to f 
At, f 15,1?.. 

54. How many quarts are there in 3 hhds. ? In 100 ? A. 
25956. 

55. How many hogsheads ue tifere in 756 qts. ? In 252 qts. ? 
A, 4. 

56. Sold 1 tun of wine, at 5 cents a gill ; what did I get for it f 

A. f403,aa 

57. How many ^Us in 10 tuns f A, 80640. 

58. At 8 cents a pound, what will 3 cwt. 2 qrs. of raisins cost f 

5§. How many pounds in 15 cwt. 1 qr. ? A, 1708. 

60. At 8 pence a peck, how many pence will 3 bushels of salt 
cost.' w4.96. . 

61 . '&m many pence are there in ^ B^uX&ft^l A> ^^(A^. 



i 
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y 

cm. How many pence in 5 £. ? In 10 ? Ji. 3600. 
63. How many ooiinds in 480 d. ? In 1440 d. ? A. 6. 
« 64. How many nrthing^ in 4 iS. ? A. 3840. 

65. At 6 pence per lb., what will two qrs. of rice cost ? A. 336 
pence. 

66. How many qrs. of rice, at 6 pence per lb., may be bought 
for 336 pence ? 4- 2 qrs. 

67. At 6 cents a ffill, what will 1 tun of wine cost? 
A. f483,84. 

68. How nuuiT tnns of wine, at 6 cents a gill, may be bought 
for |483,84. art tun. 

69. At 9 pence pet quart, what will 16 gals. 2 qts. of molasses 
come to in pence ? A. 594 pence. ' . 

70. How many gallons of molasses, at 9 pence per quart, may 
be bought for 594 pence P wf. 16 gals. 2 qts. 

71. What is the value of a silver cup, weighing 10 oz. 5 pwts. 
18 gTs., at 5 mills per graih } A. $34,69. 

7^. At 5 mills per grain, what will be the weight of a silver 
cup that |;24,69 will purchase,.? A. 10 ox. 5 pwts. 13 grs. 

73. At 12 cents a pound, what cost 5 cwt. 2 qrs. 18 lbs. of 
sugar? A. $76,06 cts. 

74. How many hundred weight of sugar, at 12 cents per lb., 
ma^ be bought for $76,08 ? A, 5 cwt. 2 qrs. 18 lbs. 

75. At 9 pence an hour, what will 2 yrs. 6 mo. 3 weeks, 6 da. 
12 h. labor come to in pence ? A. 187^0. 

76. How numy vears* woijc, at 9 pence per hour, niay be 
obtained for 187380 pence ? A. 2 yrs. 6 mo. 3 weeks, 6 da, 
12 h. 

77. At 20 cents a nail, what is the price of 4 yds. of cloth ? 
A, f 12^. 

78. At 320 cents a yard, what will 64 nails of cloth cost? 
A. f 12,80. 

79. At 1£. 2 s. 6i d. per yard, what will 20 yds. of broadcloth 
cost in farthings ? A. 21640. 

80. At 6 cents a pint, what will 20 bu. pks. 3 qts. 1 pt of 
flax-seed cost ? A. $77,22. 

81. How many shillings, at 2 farthings a gill, will 5 T. 1 p. 

1 hfad. 2 gals. 2 qts. 1 pt. 3 ^Is, cost ? A. 1935 s. 7 d. 2 qrs. 
82 At 2 shillings a quarter, how many dollars will 8 yds. 1 qr. 

of broadcloth cost? A. 11. 

83. At 2 pence a gill, how many dollars will buy 50 gals. 

2 qts. 1 pt. 2 gUls of Je ? A, $45,055. 

84. In 3600 dollars, how many ftrthings ? A. 1036800. 

85. In 1036800 farthings, how many dollars ? A. 3600. 

86. In 25 ffuineaa, of ^ s. each, how many pence ? A. 8400. 

87. In 8400 pence, how many guineas ? A. 25. 

88. In 15 )bs. how many ounces, drams, scruples, and grains' 
•^. 180 ouncBB, 1440 drains, 43!a0 «ctu.ig\ea)^^^ ^gc^xa. 



\ 
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89. Ill 86400 grdns, how many scruples, drams, and ounces ? 
j9. 4320 sczuples, 1440 drams, 180 ounces. 

90. In 256 miles, 30 rods, how many rods ? A, 81950. 

' 91. In 81950 rods, how many miles } A, 256 m. 30 rods. 

92. In 15 lea. 1 m. 6 fur. 28 rods, 4 yds. how many barlev 
corns.? A. 8903304. 

93. In 8903304 barley corns, how many leai^ues ? A, 15 lea. 

1 m: 6 fur. 28 rods, 4 yds. ^ 

94. In 360 ells English, 4 qrs. 2 n. how many nails? A, 
1604 qrs. 7216 na. 

95. In 7218 na. how many ells English .?. A. 360 E. £. 4 qrs. 

2 na. 

96. In 3000 E. Flemish, how many nails ? A. 36000. 

97. In 36000 nails, how many £. Flemish } A. 3009. 
' 98. In 500 acres, how many roods .' A. 2000. 

99. In 2000 roods, how many acres ? A, 500. 

100. In 15 tons of hewn timber, how many solid inches? 
A 1296000. 

101. In 1296000 solid inches of hewn timber, how many tons i 
A 15. ' 

102. In 20 cords of wood, how many solid inches? A, 
4423680. 

103. In 4423680 solid inches, how many cords of wood? 
jj. 20. 

104. In 500 bushels, 3 pecks, 7 qts. 1 pt. how many pints? 
A. 32063. ^ 

105. In 32063 pints, Hq^w many bushels ? A. 500 bu. 3 pks. . 
7qts. Ipt. k 

106. In 20 tuns of wine, how many gills ? A. 161280. 

107. In 161280 gills of wine, how many tuns ? A. 20. 

108. In 360 years, 300 days, 20 hours, 50 minutes, and 37 
seconds, how many seconds ? A. 11386731037. 

109. In 11386731037 seconds, how many years ? A. 360 yrs. 
300 days, 20 hours, 50 minutes, and 37 seconds. ^ 

110. In 8 signs of the Zodiac, how many seconds ? A. 
864000. 

111. In 20 purses, each containing 21 guineas, how many 
shilUngs, pence, and farthings ? A. 11760 s. 141120 d. 564480 
far. 

112. In 5 ingots of silver, each 5 lbs. 6 oz. 20 grs., how many 

grains? A, 158500. 

113. In 239130 grains, how many ingots, each 6 lbs. 11 ox. 

15 ffrs. ? j3. 6. . t. . 

114. A lady sent a tankard to a silversmith, that weighed 
5 lbs. 3 oz. and ordered it to be made into spoons, each to weigh 
2 oi. 2 pwts ; how many spoons did it make ? A. 30. 

115. A goldsmith, having 15 ingots of silver, each weighing 
2 lbs. 7 oz. 3 pwts., which he wishes V)m^^\xv\.o\«r«N»Q"^^V^!i*. 
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8 OK., tankards of 1 lb. 10 oz., salts of XI oz., and i^oons of 1 «. 
15 pwtfl.y and of eaeli an equal number, how many will tliere t/i 
df each sortf 

Brin^f 2 lbs. 8 oz., 1 lb. 10 oz., 11 oz., and 1 os. 15 pwts., into 
^pennyweights ; add them up for a divisor ; then brin^ 2 lbs. 
7 oz. 3 pwts. into pennywei^ts, multiply by 15 for a dividend, 
divide, and the quotient will be the answer. A. 7, 

ft 

vll6. In '26880 lbs. df sugar, how many hhds., each 12 cwt. ' 
A. 20. 

117. How many bariey corns will reach round Uie globe, it 
being 360 degrees.^ Ji. 4755801600. 

US. In running 300 miles, how many times will a wheel 9 
feet 2 inches in circumference, turn round ? A. 172800. 

119. In 172800 turns of a wheel measuring 9 feet 2 inches, 
liow many miles ? A. 300. 

120. How inany times will a wheel, which is 15 feet 9 inches 
in circumference, turn round in going from Providence to Nor- 
wich, it being 45 miles .' A, 15065-K 

-121. A farmer rents a plantation of 400 acres, of which no 
more than 200 are to be tilled ; how many poles are there in the 
remainder.' A, 32000. 

122. In a lunar month, of 27 days. ,7 hours, 43 minutes, 5 
seconds, how many seconds f A. ^2360585. 

123. How many seconds is it from the birth of our Saviour 
to Christmas, 1828, idlowing the year to contain 3654 days, or 
'365 days 6 hours ? A. 576872928Q0. 

124. When a person is 21 years old, how many seconds old is 
he } A, 662709600. 

125. It is supposed the wars of Bonaparte, in 20 years, cauoed 
the death of 2000000 of persons ; how many was this per hour, 

allowing the year to contain 366 days 6 hours ? A. 11 iV^Sg^o 



<?OMPOTJND ADDITION. 

IT XXX* 1. William bought an arithmetic for 2 s. 6 d.^, 

and an inkstand for 6 d. ; how many shillings did botJi cost : 

2. Harry purchased a vest ; the cloth and making cost 5 a., 
the buttons 9 d., and the thread 3 d. ; how much did the vest 
cost? 

3. William, Harry, Koji Thomas £athere(l.some nuts ; and 
wMfB th§y measured them, it ^aa found that William ha4 2 
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qtsL and 1 pt, Hairy 3 ats. 1 pt, and Thomas 2 qta. ; how 
many pecl^ did they gatner in all ? 

4. Hov many pecks ajre 3 qt8.-|-l qt-f"^ 4^* ^ 

5. How many jpards are 2 qn. 4-3 qr8.4- 3 qrs. ? 

6. How many gallons are 1 qt«f-2 qU. -{- 1 qt ? 

7. How many pence are 1 qr.-^ 3 qis. -|- 1 ot. ? 
6. How many shillings are 3d. -4-6 d.-f- Id.? 
9. How many pounds are 10 S. -[- 18 s. -}- 12 s. ? 

10. How many nours are SOnL^TOnL-^-lOm.? 

11. How many feet are 4 in. -f- lo in. -^ 11 in.? 

12. How many minutes in 45 sec. -4- 15 sec. -f- 10 sec. ? 

13. How many pounds in 8 oz. -f- 12 oz. -^ 12 oz. ? 

14. How many bushels in 1 pk.4-3 pks.-f-2 pks.? 

15. Sold a Virgil, that cost niel28.6d.,soasto gain 1 s. 
6 d. ; how mucli did I get for it? 



Q. What is this, which you have now been doing', called T 

A. Compound Addition. 

Q. Why do yru call it Compound 7 why not Simple Addition I 

A. BecauBe there are more denominations than 
one. 

Q. What (\o you mean by more denominations than one Y 

A. Shillings^ pence, i&c. in one sum; pecks, 
quarts, pints, &c. in another sura. 

Q. What, then, is the collecting nambers of diff3renidenommations 
iafo one sum called } 

A. Compound Addition. 

OperatioH hy Slaie iUustrated. 

1. A man bought a cart for 6 iS 12 a. 3d., a load of hay for 3£ 
98. 7 d., and a cow for 4 iS 4 s. Id.; what did he pay for the 
whsle ' 

Q. How do you write the numbers 
down? 

A. Pounds under pounds, shillings 
under shillings, &c. * 

Q. How: do you get the 11 d. in the 
answer? 
A, I findyby adding up the columh 
lat it makes 11 d., which I 



OPERATION. 




so 


13 


£ 


8. 


d. 


6 12 


3 


3 


9 


7 


4 


4 


1 



Ans.£l4. 5 11 



of pence, that 

wnte under the column of penee. 



/ 
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A. Addingrup the column of shillings, 1 6nd it makes 9&m.^ 
1 £ 5 8. (for 20 8. in 25; 1 time, and 5 oyer), writing the 5%. undet 
the column of shillings. 

Q. Whkt is to be done with the 1 £? 

A. I must, of course, add pounds to pounds, and, to do this, 
I join, or carry, it to the nett column, which is pounds. 

Q. How do you get the 14 £ ? 

£. Adding up the column of pounds makealS pounds^ and 
I ^ (to carry) makes 14 j&. 

From these- ittustratioBB we derive the fbllowiog 

RULE. 

Q. How do you place the numben to be added 7 

A, Pounds under pounds, shillings under shil- 
lings, drams under drams, &c. 

Q. At which hand do you begin to add 7 

A. At the right. 

Q. How do yoa add up the first eolomn 7 

A. As in Simple Addition. 

Q. What do you divide the amount by T 

A. By as many of this denomination as makt 
one of the next hi^her^ as in Reduction. 

Q. What do you do with the remainder 7 

A. Write it underneath. 

Q. What do you cany to the next eoluoin 7 

A. The quotient. 

Q. How \gds do you proceed in this way 7 

Ai Till I come to the last column. 

Q. How da ^ou proceed with this 7 

A. Add It up, and set the whole amount down, 
as in Simple Addition. 

Proof. Q. What is the proof 7 

A, The same as in Simple Addition. 

More Exercises for the ^Slaie, 

3. Bought a cart foe 2 £ 15 s.j a plouirh for 18 s. : how muoh 
didbothcoBt? j3. 3£13b. 

3. Bought a coat for 5 £ 6«., a watch for 1 £ 19 s. ; how much 
did they come to ? .tf. 7£ 5 s. 

4. A man bought one load of hay for 6 £ 3 s. and another 
for 7£,15 8. 6d.; how much did he gire for both? Ji. 13 £ 
J3A6d. 

S Sold an ox for 10 £15 8.0 d., «i «QNT^oi^S.\^fkA\4.^^ 
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horse for 12 £ 6 a. 4 d. ; how much money did I Deceive ? 
wa.30£l8. 9d, . 

6. Bought of a grocer 3 ga}8. 2 qts. of mm, 5 eal«. 3 qts. of 
rin, and 4 gals. 1 qt. of molassea ; how many gallons did I buy 
mail? Jl, 13 gals. 2 qts. 

7. Sold 4 hhds. of mdlasses, the first of which contained 42' 
gals. 2 qts. 1 pt., the second 65 gals.- qt. 1 pt., the third 50' gals. 

2 %is:, and the fourth 55 gals. 1 qt. 1 pt. ; how much was sold in 
all ? ^. 213 gals. 3 qts. 1 pt 

8. A grocer sold 4 hhds. of sugar, weighing as follows ; the 
first 7 cwt. 1 qr. 14 lbs., the second 5.ewt. 2qrs. 10 lbs., the 
third 9 cwt. 1 qr. 15 lbs., the fourth 7 cwt 1 qr. 10 lbs. ; what 
did the whole weigh ? A. 29 cwt 2 qrs. 21 lbs. 

9. A merchant Dought 4 pieces of cloth, the first containing 
20 yds. 3 qrs. 1 na., the second 15 yds. Sqrs. 1 na., the third 
26 yds., and the fourth 10 yds. 1 qr. 3 na. ; how many yards did 
he buy in all ? A. 73 yds. qr. 1 na. 

10. A man bought 3 bu. 3 pks. of whetft at one time, 6 bu. at 
another time, 7 bu. 2 pks. 7 c;^. at a third, and 4 bu. 1 pk. 6 qts. 
at a fourth ; how many bushels did he buy in all ? A. 21 bu. 

3 pks. 5 qts. 

11. A man bought two loads of hay, one wei^hinor 19 cwt 
1 qr., and the other 18 cwt. 2 qrs. ; how much did both weigh .' 
A. 37 cwt. 3 qrs. 

12. A man travelled in one da^ 27 miles, 3 fur., in another 
day 30 m. 2 fur. 25 rods; how far did he travel in all .^ A. 57 m. 
5 fur. 25 rods. 

13. A merchant bought 3 bales of cotton ; the first contained 

4 cwt. 3 qrs. 18 lbs., the second 3 cwt 1 or. 5 lbs., and the third 

5 cwt. qr. 24 lbs. ; what was the weight of the whole .' A. 
13 cwt 1 qr. 19 lbs. 

14. A man has 3 fiurms; the first containing 150 acres, 2 
roods, 25 rods ; the second, 200 acres, 1 rood^ 15 rods ; and the 
third, 100 acres, 1 rood, 10 rods ; how many acres has he in all ? 
A. 451 acres, 1 rood, 10 rods. 

15. William resided in Providence, liis native place, till he 
was 15 yrs. 6 mo. 4 days old * he then went to Boston, where he 
resided 7 yrs. 2 m. 2 da: ; from Boston he emigrated to Salem, 
where he remained 4 yrs. 3 da. ; firom Salem he went to Ports- 
mouth, and resided there two years precisely : now, how 
much time did he spend in these places in all .<* ^.28 yrs. 8 m. 
1 w. 2 d. 

16. A man brings to market 3 loads of wood ; the first con- 
taining 1 cord, 64 feet, 864 in. ; the second 2 cords, 63 ft. 64 in. ^ 
and the third 1 cord, 60 ft. 931 in. ; how much did he bring in 
all ? A, 5 cords, 60 ft. 131 inches. 

J 7. A goldsmith bought 4 ingots of silver, the first of whi< U 
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weiffhed 8 lbs. 2 oz. 12 pwtSi, the second 5 lbs. 4 oz. 5 pwts., the 
third G lbs. 10 oz. 11 pwts., and the fourth 6 lbs. 11 oz. 15 pwts.; 
what was the weight of the whole ? A. 27 Ibsi, 5 oz. 3 pwts. 

18. James is 10 yrs. 2 mo. 3 wks. 4 da. old, Thomas is 11 jnr. 
11 mo. 5 da. old, luifus is 9 yrs. 10 mo. old^ Harry is 14 yis. M ; 
what is the sum of dl their a^s ? A. 46 jrs. 2 da. 

ilCr^y multiptying the antwerf to tiie Allowing •ami by 2, the tme antwon 
may be obtained* 

JVote. — It will be wen for the learner, not only in thii, bat in all mles, to 
proTo Ilia retalts» when practicable. 

19. Add together 17 £ 13 s. 11 d. 1 qr., 13 JS 10 s. 2 d. 2 qrs^ 
10£17s. 3d. lqr..7£7s. 6d. 2 qrs., 2 £ 2 s. 3 d. 2 qrs., 18 £ 
17s.10d.2qrs. jj. 35£4s. 6 d. 3qrs. X 2. 

20. Add together 46£ 16s. 5d. 1 qr., 2£ 8s. 9d. 2 qrs., 58 JC 
IGs. 10 d. ] qr., 316 £ 15 s. 8 d. 2qrs., 651 £188. 9d. 2qr8., 
405£16s.5d. ^. 741£6s. 6d.x2. 

21. Add together 30 £ 10 s. 3 d. 2 qrs., 14 £ 9 s. 8 d. qr., 1£ 
s. 1 d. 2 qrs., 2 £ 8 s. 7 d; 2 qz&, 42 £ 9 s. 6 d. 2 qrs., 28 £ 5 s. 
4d.2qr8. 4- 59 £ 11 s. 9 d. 3qrs. X 2. 

22. Add together 15 lbs. 10 ez. 18 pwts. 22 grs., 3 lbs. 3 oz. 

15 pwts. 20 grs., 7 lbs. 7 oz. 18 pwts. 13 grs., 5 lbs. 8 oz. 13 pwts. 

16 grs., 3 lbs. 6 oz. 9 pwts. 6 grs., 6 oz. 10 pwts. 11 grs. A. 16 Ibd. 
.4 Qz. 3 pwts. & grs. X 2. 

23. Add together 2 cwt. 3 qrs. 27 lbs., 1 cwt. 2 qrs. 16 lbs., 
3 cwt. 1 qr. 25 lbs., 5 cwt. 2 qrs. 12 lbs., 2 cwt. 2 qrs. 14 lbs., 5 
cwt. 1 q^. 1& lbs. 4. 10 cwt. 3 qrs. 12 lbs. 8 oz. X 2- 

24. Add toffether 70 yds. 2 qrs. 1 na., 12 yds. 1 qr. 1 na., 9 yds. 

qr. 1 na., 40 yds. 2 qrs. 1 na., 56 yds. 1 qr. 1 na., 48 yds. 1 qi 

1 na. ^. 118 yds. 2 qrs, I na. X 2. 

25. Add tc|;ethei 1 pk. 6 qts. 1 pt.,.2 pks. 5 qts., 1 pk. 4 qts., 

1 pk. 3 qts. f pt., 2 pks. 5 qts., 3 pks. 4.qts. Opt. ^.6 pka. 
6 Qts. pL X 2. 

26. AM together 38 gals. 2 qts. 1 pt. 2 gi., 16 gals. 1 qt 3 gi., 
2P ((iLs. 2 qts. 1 pt 1 OT., 18 gals. 1 qt. 1 pt., 7 gals. 1 qt. 2 gi., 
30^s. 2 qts. 1 pt. jL 66 gals. X 2. 

27. Add together 80 lea. 1 m. 5 fur. 30 po., 50 lea. 2 m. 6 fiir. 
20 po., 40 lea. 1 m. 7 fur. 15 po., 30 lea. 2 m. 4 fur. 25 po., 70 
lea. 1 m. 3 fur. 10 po., 60 lea. 2 m. 2 fur. 4 po. j9. 167 lea. m. 

2 fuf . 32 po. X 2. 

28. Add together 367 acres, 2 roods, 30 rods ; 815 acres, 1 
rood, 16 rods ; 40 acres, 2 roods, 20 rods ; 60 acres, 2 roods, 30 
r>:1s. ^. 642 acres, roods, 28 rods, X 2. 

29. Solid measure. — Add together 12 feet, 1335 inches ; 15 
fsjt, .615 inches; 2 feet, 755 inches; 13 feet, 1283 inches. 
Ji 22 feet, 766 inches, x 2. 

3d. Add together 20 yrs. 363 da. 20 h 50 m. 30 sec, 20 yrs. 
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40 da 10 h. 30 m. 20 sec, 12 jn. 110 da. 13 h. 16 lec, 13 jn. 
8 da. 10 fi. 20 m. 14 sec, 7 yn. 20 da. 8 k. 10 m. 12 sec. wd. 36 
yrs. 271 da. 19 h. 25 m. 46 sec. X 2. 

81. Add together US. 29o 16' 59", 20« 45' 11", 8a 3» 
10' 50", 3S. 10<> 6' 10". Ji. 12 S. 1« 39' 35" X 2. 



COMPOUND SUBTBACnON. 

IF XXXI. 1. William had 2 qts. of walnutB, and gate 
James 1 pt ; how many had he left ? 

2. James, owing Rufus 1 s. 6 d^ paid him 6 d. ; how mnch 
did he then owe ? 

3. Thomas bought a knife for 9 d«, and sold it for 1 s. 6 d. , 
how much did he make by the trade ? 

, 4. Harry and Rufus purchased 3 qts. of walnuts ; Harry 
paid so much towards them, that he is entitled to 2 qts. 1 pt. ; 
now, what is Rufus's part 

5. A servant, returning with a two gallon jo^ of molasses, 
perceived that it hud leaked out some considerable, and, 
wishing to know how much, by emptying it into a 6 quart 
and 1 pint measure, found it exactly filled the measure ; how 
much had leaked out ? 

6. From 1 gallon take 3 qts. 

7. FVom 8 gills take 2 pints. 

8. From 1 ounce take 12 drams. 

9. From 2 quarters take 3 nails. 

10. From 1 pound take 11 shillings. - ' 

11. From 2 shillings take 10 pence. i 
19. From 2 quarters take 20 pounds. 

13. From 3 weeks take 7 days. 



Q. 'Yhat is this, which you have now been doing, called ? 

A. Compound Subtraction. 

Q. W hat, then, is the taking one number from anolher, of difTcrent 
mi 1 ations, called ? 

A Compound Subtraction. 

Q Wherein does Compound differ frdm Simple Subtraction ? ^ 

A. Simple consists of only one denomination; 

Comp^una, of more than one. 
9 ' 



Se ARITHMETIC. 

Operation by State iUustraUd, 

1. A merchant bought a piece of cloth containing lOydir. 
2qrf. 3na.y and aold 7 yds. 3qn. S na.; how much had he left? 



Oi»ERATION. 
4 4 
yds. qrs. na. 

10 2 3 
7 3 2 



Ans. 2 3 1 



Q. In this example, how are the ttum« 
hers written down ? 

A. The less under the greater, with 
naili imder nails, quarters under quarters, 
&c., as in Compound Addition. 

Q. How do jou get the 1 na. in tlte 
answer } 
A. I begin with nails, the least denomi 
nation, and say, 3 na. from 3 na. leaves 1 na. 
Q. How do you proceed to get the 3 m. f 
A. I cannot take 3 qrs. from 2 qrs., but I can borrow, as in 
Simple Subtraction, 1 yd. &s4 qrs., from the yards; then say, 
4 qrs. joined or added to the 2 qrs. (the top figure) makes 6 qrs., 
from which taking 3 qrs. leaves 3. qrs. 

Q. But suppose that, instead of tidding first, we subtract first, 
how woi:fld yHJu proceed? 

A, Taking 3 qrs. -from 4 qi*. (UMrrowed) leaves 1 qr., and 2 
qrs. makes 3 qrs. 

Q. How do you get the 2 yds. ? - 

A. I must carry 1 yd. (for the yard which I borrowed) to 7 
jds., making 8yds., vWhich, subtracted from 10yds., leaves 2yd8 

StoxsL 4fais example we derive the following 

RUIiE. 

Q. How do vou write the numbers down f 

A, The less under the greater, placing each 
denomination as in Compound Addition. 

Q. With which denomination ^ y<Mi begin to subtract? 

A, The least denomination. 

Q. How do you subtract each denominatiou f 

A. From the denomination above it, aij \^ 
Simple Subtraction. 

Q. If the lower number in any denomination be greater tLnsx the 
upper, how do you proceed 7 

A. Borrow as many units as make one. fn the 
next higher denomination, from which* subtract the 
lower number. 

Q. What roust the remainder be added to 7 « . 

A. The upper number. ** 

Q. How many do you carry in sucVi t«s>eft1 i 
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A. One. 

Q. How do you subtract the Ust denomination ? 

A, As in Simple Subtraction* 

Proof. Q. How do you provv the operalion 1 

A. By adding the Remainder and Subtrahend 
together, as in Simple Subtraction, the amount 
of which must be equal to the Minuend. 

More Exercises fm' th4 State. 

2. If, from a piece of cloth containing 10 yds. 2 qra., you cut 
off 2 yds. 2 qrs.y how much will there be left ? j9. o yds. 

3. A bought of B a bushel of barley ibr 8 s. 6 d. ^ae ga^e B 
1 bu. of rye, worth 4 s. 3 d., and paid the rest in money ; how 
much did he pay .^ j9. 48.3 d. 

<. A bought of B a bale of cotton for 20£ 4 s.^ and B. bought 
of 'A 4 tierces of rice for 15i& 18B,y A paid B the rest in 
money ; how much did he pay ? j9. 4£ 6 sv 

5. A man bought a wagon for 6£ 10 s., and sold it foe X2£ 
18 s. ; how much did he make by the trade ? A, <x£. 8 &. 

G. A man bought one load of hay for 4j&~10 s., and" another 
for 5£15 8. ; how much more did he give for one than the 
otlier? A. lJC5s. 

7. A man bought two loads of hay, one weighing 18 cwt. 3 
qrs. 25 lbs., and the other 17 cwt. qr^ 26 lbs. , how much did 
one weigh more than the other ? A. 1 cwt. 2 q^. 27 lbs. 

8. A merchant bought a piece of broadcloth, containing 40 
yds., from which he sold 36 yds. 1 qr. 2 na. i how much did he 
Lave left ? A. 3 yds. 2 qn. 2 na. 

9. A ffrocer bought a hhd. of. rum, containing 65 gak.^ and 
by accident 2 gals. 2 qts. 1 pt. leaked out; how many gallons 
did he have left .> A. 62 gals. 1 qt. 1 pt. 

10. A merchant bought a quantity of com, weighing 20 cwt. 
S qrs. 15 lbs., of whichlie sold 10 cwt. 3 qrs. 12 lbs. ; how much 
had he left P A, 9 cwt. 3 qrs. 3 lbs. 

11. A grocer retailed 10 gals. 3 qts. 1 pt. 1 gi. of rum from a 
hhd. containing 54 gt^. 2 ajf. 1 pt^ 2 gi. ; now much had he left .' 
A, 43 sals. 3 qts. pt. 1 gi. ' 

12. If, from a box of hutter, containing, 20 lbs. there be sold 
10 Um. 8 oz., how much will there be left?' A, 9 lbs. 8 oz. 

13. lf,.frpmC| field, containing 40 acrNi» 2 roods, 20 poles, th«i# 
be taken 19 acres, 3 roods^ 30 poles, ham mfieh vUl there b0 * 
left.? j9. 20 acres, 2 roods, 30 jKiles. 

14.. William ^ii|(tLgted himself in a store for -3 yts*\ aflvr 
having staic^-^^rs. 2 mo. 2 w. S'^.^-^^^^ i^^^I^ Ip^geffr qad.lie 
to stay ? A. 9 mo. 1 w. 5 d. 
^ 15. A farmer, having raised 40 W. ot %oni^V«^\.X^\s^''>»^^J»»* 
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for his own use, and sold the rest ; how much did he sell ^ A, 
IGbu. 2pks. 

16. A farmer made in one year, from his orchard, 200 bbls. 14 
srals. of cider, of which he sold precisely 116 bbls. 3 qts. 1 pt. ; 
how much had he kfUbr his own use ? I^. 82 bbls. 13 gals. Tpt. 

17. If, from a parcel of wood, containing 40 cords and ^ feet, 
there be sold 39 cords and 32 feet, how much will there be left? 
A. 1 cord 32 feet. 

18. The distance from Proyidence to Norwich is 45 miles , 
now, when a man has travelled 30 m. 7 fox. 20 rods of the dis- 
tance, how much fiuther has he to travel ? A, 14. m. 20 rods. 

19. From 14iC 15 s. 6 d. 2 qrs. take 12£ 15 s. 6 d. 3 qrs. A, 1£ 
198. lid. 3qr8. 

20. From 1£ take 2 s. A, 18 s. 

21. From liB take 2d. A. 19s. lOd. 

22^ From 1£ take 2 qrs. j9. 19 s 11 d. 2 qrs. ^ 

23. From 1 lb. take 19 grs. A. 11 oz. 19 pwts. 5 grs. 

24. From 1 ton take 10 oz. A, 19 cwt. 3 qr. 27 lb. 6oz. 

25. From 1 lb. take 15 grs. A. 11 oz. 19 pwts. 9 grs. 

26. From 1 yd. take 2 qrs. A. 2 qrs. 

27. From 1 bu. take 1 pt A. Z pks. 7 qts. 1 pt. 

28. From 1 yd. take 1 b. c. A. 2 ft. 11 in. 2 b. c. 

29. From 1 yd- take 1 in. A. ^ ft. 11 in. 

30. From 1 s^. yd. take 3 sq. ft. A. 6 sq. ft. 

31. Froni^l^ton > take 50 cu.in. A 39 sol. ft. 1678 sol. in. 

32. Fromlyr. take 12 h. wd. llmo.3w.6da.lSh. 

33. From 19£ 2 qrs. take 6 d. A, llJS 19fl. 6 d. 2 qrs. 

34. From 10 cwt. 10 oz. take 5 drs. A. 10 cwt. 9 oz. 11 drs. 

35. From IS. £.2 qrs. take 3 na. A. 1 £. £. 1 qr. 1 na. 

36. From 8 gals. 3 gills take 1 pt. A, 7gals. 3qts. Ipt. 3g 

37. From 12 m. 15 rods take 3 jiir. A, 11 m. 5 fur. Id rods. 

38. From 1 mo. 2 h. take 45 m. ^.1 mo. 1 h. 15 m ' 



COMPOUND MUL.TIPI.ICATION. 

IT XXXH. 1. If one knife cost 9 d^ how many sfafl- 
lings will bay 2 knives ? Will buy 4? Wmbuy6.' WOl 
buvS.?* Willbuyia? 

% William, having a basket that would hold 1 qt. 1 Pt, 
filled it with nuts ; how many qts. can be put in a basket tiiat 
win held twice as much? o times as much? 4 times as 
much? 
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3. At 1 f. 6 d. a bushel, how many dullings will 2 bushels 
of apples cost ? Will4bu.? Will6bu.? WillSbu.? 

4. Multiply as. 6 d. by 9. ^: 

5. Multiply 2 pwts, 12 m. by 3. 
a. Multiply 2 bu. 4 qts. by 3. 

7. Multiply 3 gals, 2 ^ by 2. ^ 

a Multiply 20 m. 20 eec. by a 

1>. How many pence in 2 times 2 fartbiogs ? 4 X ^ far- 
tilings, or 2 qrs.? 4x3 Qvs,? How many shillii^ in 2 
times6d.? 2Xl^d.? 4X6d,? 5Xl3d.? 8X3d.? 
4x7d.? 3X5d? 8Xl2d.? 

10. How many pounds in 4 times 10 s. ? 3 X 10 s. ? 
4X6s.? 

Operation by State iUustrated. 

1. A xnercbaat bought 5 yaids of doth fbr 2£ 6 s. 1 d. 3 qrs. 
per yard ; what did the whole cost ? 

S. How do you get the 3 qrs. 
le answer ? 
A, 5 times 3 qrs. are 15 qrs. 
SB 3d. 3 qrs., writing down the 
3 qrs. and canying 3 d. as in 
Compound Addition. 

Q. How do you get the 8 d..' 
A. 5 times 1 d. are 5 d., and 
3d. (to carry) makes 8d. 
How do you get the 10 s. ? 

5 times 6 s. are 30 s.asljS 10 s., writing down the 10 s. and 
carryiBff tiie 1 jS. 

Q. How do jou get the lliC? 

A, 5 times 2£ are 10£, and 1£ (to carry) makes 11£. 

From tiiese illustrations we derive the following 

RIHEiE. 

Q. AVUh which deaomiaation do you begin to multiply ? 

A. With the lowest. 

Q. How do yoa multiply that, and each denomination 7 

A. Separately, as in Simple Multiplication. 

Q. How do yon divide each product, and cany ? 

A. As in Compound Addition. 

Proof. Q. What is tha proof t 

. A. As in Simple Multiplication 
9* 



. OPERATION. 

90 IS 4 
iC A. d. ^. 

2 6 13 
5 

Ans, ^11 10 8 3 
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More Exercises far the SkUe. 

2. At 5 b: 6 d. a gallon, what will 3 gals, of rum cost ? jfl. 11 s. 

3. At 3 s. 6d. 1 qr. a quart, what will 3 qts. of braiidy cost ?-i 
5-0-2. What will 3 qts. ?-7-6-3. WhatwUl 4qt8.!'-10-l. What 
wiU5qts.?-12-7-l. What wiU 6 qts. F-15-1-2. jd.2£10B.5d. 
- 4. How much wine in 7 bottles, each containing 2 qts. 1 pt. 3 

fills F-4-3-0-3. How much in 8 bottles ?-5-2. In 9? -6-0-1-2. 
n 10 ?-^3-l. In 11 P-7-3-0-3. A, 30 gals. 3 qts. 1 pt. 2 gills. 

5. What is the weight of 3 doi. silver spoons, each doz. weigh- 
inff2Ibs.6oz. 12pwts.3grs..^-7-7-]6-9. What will 4 doz. weigh.^ 
-.10-2-8-12. What wiU 5 doz. .^-12-9-0-15. What will 6 doz. .'- 
15-3-12-18. Ji, 45. lbs. 10 oz. 18 pwts. 6 grs. 

6. Bought 4 loads of hay, each load weighing 1 T. 10 cwt. 2 
qrs. 20 lbs. 5 oz. 15 drs. ; wnat was the weight of the whole ?- 
6-2-2-25-7-12. What would- be the weight of 5 loads .'-7-13-1- 
17-13-11. Ofllloads.M6-17-2-0-l-5. Of K loads P-18-8-0-20-7-4. 
A. 49 T. 1 cwt. 3qTS. 71bs. 14 oz. 

7. At the rate of 36 lea. 2 m. 3 fur. a day, how far will a ves- 
sel saU in 6 days .'-220-2-2. Inl5days?-551-2-5. In 10 days. '- 
367-2-6. In 9 days .'-331-0-3. Ji, 1471 lea. 2 m, 

8. In 8 bales of cloth, each bale containing l^pieces, each 
piece 27 yds. 1 qr. 2 na., how many yards ? ^. 2628 yds. 



COMPOU]«> DIVISION. 

IT XXXni. 1. WiUiam had 2 qts. 1 pt of wainotfi, 
which he wished to divide equally among his tw«# little 
brothers ; how many must he ^ve each f 

2. James bought 2 books for 2 s. 6 d. j how much did he 
pay apiece ? 

3. If you pay 1 s. 6 d. for 2 inkstands, how many shillings 
would that be apiece ? 

4. A man bought 4 lambs ibr 6 shillings ; how many pence 
did he pay apiece ? 4^ 

5. William has 3 pks. 4 qts. of walnuts, which he wishes 
to put into 4 little baskets, each of which will hc44 7 qts. ; 
will his baskets hold all his walnuts, or not ? and infbrm me 
how you do it 

6. 3 men have 4 gals. 2 qts. of cider allowed tiiem every 
day ; how much is &at apiece ' 
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i , 7. flow many pence is | of 1 b. ? | of 3b.? | of Sb. ? 
\ iofl8.6d.? i of Is. 3d.? iofl8.6d.? iof2B.6d.? 
' I of Id.? iofld.2qrs.? 



Q. What is this, which you have now been deing^, called 7 

A. Compound Division. 

Q, Wherein does it differ from Simple 7 

. A. Simple consists of only one denomination ; 
Compound, of more than one. 

Q. What, then^ is the process called, by which we find how many 
tiaaes one number is contained in another ordifferent denominations 7 

A. Compound Division. 

Operation by Slate illustrated. 

1. A man bought S^loads of hay for 15£ 3 s. 8 d. ; how much 
vts that a load? 

Q* How do you get the 7jS in the 
answer ? 

A. I begin as in Short Diyision of 
whole numbers, «nd say, 2 is con- 
tained in 15jS, 7 (£) times, and 1£ 
oyer, writing down uie 7 times. 

Q. What do you do with the 1£ 
over ? 
A. 1 jS =s 20 s. which I join or carry to the 3 s., making 23 s. 
Q* How Qo you proceed then, to get the 11 s. ? 
A. 1 say, 2 in 23, 11 times, and 1 s. over, writing down the 
11 s. underneath. 

Q. How do you get the 10 d. ? 

A. The Ir s. oyer being equal to 12 d., I join or carry it to 8 d., 



OPERATI^ON. 

90 19 
£ s. d. 

2)15 3 8 
Ans. £1 11 10 



making 20 d. ; then, 2 in 20, 10 times. 

From these illustrations we derive the following 

RULE, 

Q. At which hand do you begin to divide, and bow do you proceed 7 

A. With the highest denomination, and divide 
as in Simple Division. 

Q. Ifyou have a remainder, how do you proceed 7 

A. rind how many of the next lower dencmoi-, 
nation this remainder is equal to, which add to 
the next denomination; after which divide as in 
whole numbers. 



IN AillTHMimG. 

Proof. Q. What Is tke proof 7 

A. The same as in Simple Division. 

More Exercises for the Slate. 

2. If 8 toni of hay cost 40jS 14 «. 6 d.. what will 1 ton eoft? 
w9.5£l8. lOd. 

3. If 11 gals, of brandy cost 6£ 16 s. 5 d., what will 1 gallon 
cogt? A. I0 8.7d. 

4. If a man apend 6Qd& 13 a. 4d. a week, how maeh la that a 
day? A. 8£13b. 4d. 

5. If 1 cwt. of rice ooat 2£6s. 8d., what will 1 lb. cost? 
A. 0£a8.5d. 

6. Ton haye 31 iS 9 s. 6 d. to be dirided eqnally among 2 men ; 
how much would it be apiece ?-15-14-9. How much wonM it 
be apiece to be diyided among 3 ?-l(^9-10. Among 6 P-5-4-11. 
A. 3ljS 9 B. 6 d. 

7. Will you divide 2 gals. 2 <^. by 4 ?-4)-2-l. By 5?-a-2. 
By 10 ?-0-l. By 2 ?-l-l. A. 2 gab. 2 qts. 1 pt. 

6. Will you divide 96 acres, 2 roods, 16 rods, by 7?-13-3-8. 
By 8 ?-12 0-12. By 12 ?-8-0-8. A. 33 acres, 3 roods, 28 rods. 



Qtiestums to exercise ihefor^going Rules, 

1. What is the sum of the fbllowing numbers, viz. one, two 
thousand, thirty thousand, four millions, twenty thousand, nine- 
teen, four hundred millions ? A. 404052020. 

2. Bouffht a coat for 15 dollars, a vest for 1 dollar 37} cents, 
a pair of Doots for 6 dollars 12A ; what did the whol6 cost me? 
A. $22,50. 

3. Bought a horse for $75, and sold him fbr 37} cents less 
than he cost me ; what did I get for him ? A. $74,62,5. 

4. What will 3200>yards of tape come to, at 6i cents, or i^ 
ofadollar,ayard?-200. At 12} cents, or } of a dollar ?-400. At 
25 cents, or ^ of a dollar ?-800. A, $1400. 

5. How many yards in 31557600 rods ? A, 173566800. 

6. How many years in 31557600 seconds, allowing the year 
to contain 365^ (lays ? A. 1 year. 

7. At 4 cents a gill, what will 1 tun of wine cost? A. 
$322,56. 

8. How much' wine can be bought for $322,56, at 4 cents a 
gill? A. Itun. 

9. How many tods in 1100 yds. ? In 3300 vds. ? A. 800 rods 

10. HowmanydoUarsin300jS? In 90<^? ./9. $4000. 
Jl. Reduce 5£ 17 s. 6 d. to faxt^nigB. A. W^ i»sVhm^. 
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Id. How many jniiiidi in 5640 fiurthingi ? Jk, 5£ 17 s. 6 d. 

13. MultipFy 3600 by 25^. ^.90600. 

14. Whtt mil 1 ton of olom-Med eost, at 5 ndllB an ounce ' 
Ji. |179^. 

lo. At 2 cents an inchy whaii will 1 yard of cloth cost ? A. 
73 cents. 

16. Reduce 1 ton to gilk. A, 8064.giili. 

17. Reduee 20 buslieb to pinta. A. 1280 pints. . 
Id. Reduce 4 tons to drains. A, 2293760. 

19. How many barley corns will reach across the Atlantic 
.Ocean, allowing it to be 3000 miles. A, 570240000. 

20. How many times w^l a Watch click in* 20 years, if it click 
at the usual rate of 60 times in a minute ? A. &1152000. 

21. A father left legacies to his children a^ follows : to Thom- 
as 75£ 14 s. 6 d., to WiUnm 3 tinies a» moeh as Thomas, to 

his daughter Mary ^ us mttfik. «« Thomas, and to Susan, his 
youngest child, as mnch «s nil tins rest, lackinir 20j£ 13 s. 8d. : 
how much did^aoh leceive .' A. 'WiUiam VSSI& 3 s. 6 d., Mary 
12£ 12s. 5 d., Susan 294ie 16s. 9d. 



Mr, ChtfUM Teilf 

To Lewis P.CkOd, .... Dr. 
1827. 

Jan. 1. To 3 yds; Linen Cloth, at 1 s. 6 d. a yard^ 
« 15. ** 1 ton of Hay. at 4 s. B d. a hundred. 
Feb. 28. " 25 bushels of Rye, at 3 s. 9 d. a bushel, 
Uar, 9. « 3 60WS, atSiSlus. abend, . « . 



i62518s.3d. 
Halifax, April 1, 1827. 

Itowived p»|rifiMEt| 

L^»%i P. ChM. 



S XXXIV. 1. If one third j[|) of u ande cost % 
cents, what will a whole apple cost? 

% If one third cost S^eenti^ what witl a whole one cost? 
If one third cost 4 cents, what will me whole apple cost ? 
If bne thhrd cost 6 centi^ i 8 cents f d cents ? 30 centB ? 
50 cents? 100 cents? 



\ 
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3. if yoa pay 3 cents for one fifth (i) of an orange, what 
will a whole orange coat? 

4. if you pay 2 dollars for one eighth (i) of a ticket, what 
will a whole ticket cost? 

How many hslyes to an apple, or any thing ? 

How many thirds ? Fifths? EiffhOs? Sixteenths!^ 
]• When an apple, or any thing, is mvided into two equal 
parts, would you call one of these parts a half or a third t 
Into 3 equal parts, what is one part called? 

Into 4 parts, what is 1 part called ? 

Into 5 parts, what is 1 part called? 

Into 8 parts, what is 1 part called? 

Into 8 parts, what are i parts called ? 

Into 8 parts, what are 5 parts called? 
^ When an ande, or any thing, is divided into two equal 
parts, how would you express one part, on the slate, in 
figures. jS. I set the 1 down, and draw a line under it : 
then write the 3 under the Une. 

Let me see you write down in this manner, on the^ate, 
One half. One third. One fourtii. One fifth. One sixth 
Two sixths. Three sixths. Three eig^itfas. fUgfat twelftJis. 



Q. What 8re«uch ezpresaiou as thate called f 

A. Fractions. 

Q. When, then, any whole i3amg, as an apple, a out, &e. is broksa 
or divided into equal parts, what are these paits called f ' 

A. Fractions. 

Q. Why called fractions f 

A. Because fraciian signifies broken. 

Q. You have seen, that, when -any wfade thinr is divided into 8 
parts, these parts are callea thirds 5 into 4 parts, called fourths : what, 
then, does the fraction take its name or denominaticm from f g 

A. From the number of parts into which ioiy 
thing is divided. 

Q. When an ap(de is divided into 6 parts, and you are desirous ot 
givinr away 6 parts, how would yon exjnress these parts T 

J. f . 

Qi What is the 6 (in I ) called? 

A. The den6mmator. 

Q. Why so called 7 

A. Because it gives the name or denomination 
to the parts. 
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Q. What is the 5 (in |) caUed f 

A, Numerator. 

Q. Wbjr^ao called 7 

A, Because it numerates or numbers the parts. 

Q. Which is the numerator, then f 

JL The number above the line. 

Q. Which is the denominator 1 

A. The number below the line. 

Q. What, then, does the denominator show 7 

A. The number of parts a unit, or any thing, 
is divided into. 

Q. What does the numerator show ? * 

A. How many parts are taken, or used. 

Q. In ^e expressions f-y -fgy xgy "Aff which are the numerators, 
and which are the denominators f 

Q. If you own ^ of a vessel, how many parts is the vessel sup- 
posed to l>e divided mto f and how many parts do yiDU own ? 

A* 40 parts, and I own 28 parts. 

Q. Isjl of an apple more than I- of it 1 

Q. What fracUon, then, is greater than ^t Tfaan^f Thaiit^ 

Than ^7 Than I 7 What fraction is less than 1 7 Thanf? Than 

tt Than §7 . 

Q« From these remailu, what appears to be a eonrect definition of 
fractions 7 / 

A. They are broken parts of a whole number. 

Q. How are they represent^ 7 

A. By one number placed above another, with 
a line draws between them. 

^ In Simple Division, you recollect, that the remainder was repre- 
sented in like manner > what, then, may justly be considered the origin 
ci fracti<ms 7 v 

A* IHvision. 

'Q. What may the namerator be ecmsidered 7* 

A. The dividend. 

Q. What may the denominator be considered 7 

A. The divisor. 

Q. What, then, is the value of a fraction 7 

^. The quotient of the numerator divided by 
the denominator. 

Q. What is the quotient of 1 doUaf cBvided among X maa T 

A. 4. 

Q. What is the quotient of 7 divided by 8 7 

A. f. 



i 
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Q. How, tben, are fraetions rejwMeatcd t 

^. By the sign of division.^ 

Q. WhiU does f express t 

A The qootient, of which [l^^ %:^- 



1. If 3 apples be divided equally among 8 boys, what part 
of one apple will each boy receive ? 1 apple among 8 boys 
would be I of an apple apiece, and 3 apples would be 3 
times as much ; that is, f or an apple apiece. Am. f . 

2. If 4 oranges be divided equally among 8 boys, what 
part of an orange is each boy's part ? 1 oran^ among 8 
iM>ys= I, and 4 onngM aie 4 times a» muui; that is, 
f, Ana, If 3 ora^g[<Bs ammig 7 boys? •/£. |. 9 Granges 
among 13 bojra? Sx) oranges among 37 boys r 

3. One orange among Ti boys is i of an orange ainece , 
how much is 1 divided uy 3, theii ? Ana. i*. How much is 
1 divided by 3? A. |. The quotient of 5 divided by 6? 
A.^. Of3by5? Of7by»? Of8byl8? Of 11 by 15? 

4. What part of one apple is a tfanrd part of 2 apj^es ? 
A atutd part of one appie is (^ and a third part of 2 appied 
must be twice as mucn ; that is, } of 1 apple. A }• 

5. What partofl apple is one fourth m part of 3 apples? 
I of 3 apples is 3 times as much as i or 1 apple ; that is, { 
of 1 ap^e. Ai. 

6. What part of I apple is i of 3 apples? A f. Whal 
part of 1 apple is -^ of 4 apples? A^. i of 4 applea i 
what part of 1 apple? Ana.^. j 

A Propsr Fractiov. Q. We have seen that the deuotmam 
shows how many pafts it takes to make a wliole or onit; when, theB.|f 
Bumerator is less thatt the driMOHiiBtor, it tha fraetiea grsatar^ otm 
than a whole thmg or unit t ' 

A. It must be less. 

Q. What is soeh a fraction called f 

A. A Proper Fraction. [ 

Q. Kdw may il always be kaoMi t , ^ 

A. The numerator is less than the <lenomma| 

Q: Whal kind effffMBtioM are Ji h h ^^-i i 

Air Impropsr Fraction. Q. When the numerator is an 

erkujger than the denominator, as, f > iit f. it is plain, that the W 
wnuetf I whole, or mora than 1 'w^ioia *. ^naXSa tns^^liMftanQjf 
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A, An Improper Fraction. 

Q* How may it be known ? 

A, The numerator is greater than the denomi- 
nator. 

Q. What kind of fractions arc -J, -^ > f-, ^c. 7 , 

A Mixed Number. Q. What is a mixed namber 7 

A. A fraction joined with a whole number. 

Q. What kind of fractions iare 15|, ]6|, &c. ? 

Q. What kind of fractions are each of the foSowing expressions 

viz. 15f i, -^^ 8|, i*, 7*. -^ ? 



h xxxv. to change an improper fraction to a 
Whole or Mixed Number. 

1. How many whole apples are there in 6 thirds (f) of an 
apple .5 In 8 quarters (f) ? In J#? In-^? In^.J> In 

2. How many weeks in 4|1 of a w6ek? In ^ .' In 4j^ ? 
In^? In^? 

3. How many pints in f gills ? l£ ^ gills ? In ^ gills ' 
In -J^li* gills ? 

4. How much is f of a dollar.' A. $1. Is f ? .4. 1 and 
J = U. IsJ^? IsV-? Is-^? Is^? Is^-? 



Q. What is the Ending how many whole things are ccNUtained in an 
improper fraction called ? 

A. Reducing an imf»'oper fraction to a whole 
or mixed numbei. 



1. James, by saving iV ^^ ^ dollar a day, would saye in 33 
days -^ ; how many dollars would that be ^ 



OPERATION. 

16)33 

Arts. %^ dollars. 



In this ezample, as ^ make 1 dol- 
iar, it is plain, that as many times as 
16 is contained in 33, so many dollars 
it is; 16 is contained 2 times and 1 
over ; that is, 2jL dollars. 



Rule. Q. What, then, is the rule for reducing an improper frac- 
Cv»B to a whole or mixed number 1 

A. Divide the numerator b\ the d^iiOTK«veX<at. 
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More Exercises far the Slate, 

4 

2. A regiment of soldienii consuming -|- of a barrel off 
day, would consume in 28 days ^ of a barrel ; b-^w 
barrels would tbat be ? .4. 5f barrels. 

3. A man, saying -J- of a dollar a day, would sare Ip !^ 
^^ ; how many dollars would that be .' ^. $73. 

4. Reduce -^^ to a mixed number. A. 20^. 

5. Reduce ^f^ to a mixed number. ^. 72-^. 

6. Reduce -^ to a mixed number. Jl, 4f . 

7. Reduce -^j^ to a mixed number. Jl. 12|^. 

8. Reduce -^^ to a mixed number. Jl, 13^. 

9. Reduce ^^W " ^ * mixed number. A. 23^^. 

10. Reducd J-{§^ to a whole number. ^. 144. 

H XXXYI. To REDUCE A Whole or Mixed ] 
BER TO AN Improper Fraction. 

1. How many halves will 2 whole appleanutlse ? W 
Will 4.5' Win 6? Will 20? WiUlGO? 

2. How many thirds in 2 whole oranges ? In 2^ ? I: 
In 3.9 In3J.J> In 8? In 12? 

3. A father, dividing one whole apple among his chS 
gave them i of an apple apiece ; how many children 
there ? 

4. James, by saving i of a dollar a day,fi>Qnd, after s€ 
days, tliat he had saved 1| of a dollar ; how many 8tl 
he save ? and how many days was he in saving them ? 

5. How many 7ths in 2 whole oranges? In 2f ? Ii 

ln3f? 

This rule,, it will be perceived, is exactly the leve; 
the last, and proves the operations of it. 

1 . In 30§ of a dollar, how many Sths ? 
OFERATfON. 

30f 

8 



240 = the 8ths in 30 dollars. 
3 = the 8ths in |. 

243 = ^V*, Ans. 
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RvLX. Q. What, then, is the rule for redocing a mixed or whole 
number to an improper fraction ? 

A. Multiply the whole number by the denomi- 
nator of the fraction. 

Q. What do you add to the product 1 

A. The numerator. 

Q. What is to be written under this result 1 

A. The denominator. 

More Exercises for the Slate, 

2. What improper fraction is equal to 20^ ? A. ^i%^ 

3. What improper fraction is equal to 72-fJ ? Ji. ^^ 

4. What improper fittetion is equal to 4f? A.^, 

5. What improper fraction is equal to I2f ? A. ■^. 

6. What improper fraction is equal to 16^ ? A. ^f^' 

7. What improper fraction i» equal to 17^ ? A. ^^. 

8. What improper fraction is equal to 144i^ ? A, -Ha^* 

9. Reduce 30^ pounds to 20ths. As -^^ of a pound acl s , 
i/^=2s., the question is the same as if it had been stated thus * 
In 30iS 5 s. how many shillings? A. -^^8605 shillings. 

10. In 14f weeks, how mwy 7t2if ? .fl. -Ifl » 101 days. 

11. In 261 pecks, how maaj fiths/? A, H^ »211 qxuirte. 

c 

If XXXYH. To RBDUCE A Fraction to its Lowest 

Terms. 

Q, When an apple is divided into 4 part9, 2 parts, or i, are evi- 
dently ftStthe apple : now, if we take ^; and multiply the 1 and 2 both 

by 2, we shai] have |f again 3 why does not this mulUplying alter the 
vahief 

A. Because, when the apple is divided into 4 
parts/ or quarters, it takes 2 times as many parts, 
or quarters, to make one whole apple, as it will 
take parts, when the apple is divided into only 2 
parts, or halves : hence, multiplying only increases 
the number of parts of a whole^ without altering 
the value of the fraction. 



i 
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Q. Now, if we 'take i, and multiply both the 2 and 4 by 2, we ob 
tain i=zi', what; then, is j- equal to 7 

^. f, orf 

Q. Now it is plain that the reverse of this must be true; for, if we 

divide both the 4 and 8 in f by 2. we obtain i,' and, dividing the S 

and 4 in 7 by 2^ we have i ; what, then, may be inferred from these 
remarks respecting miiltipljring or dividing both the numerator and de- 
nominator of the same fraction 7 

A. That they may both be multiplied, or di- 
vided, by the same number, without altering the 
value of the fraction. 

Q. What are the numerator and denominator of the same fraction 
railed 7 ^ ^ 

A. The terms of the fraction. 

Q. What is the process of chan^g i into its equal i cail^ 7 ' 

A. Reducing the fraction to its lowest terms . 

Mental Exercises. 

1. Reduce f to its loyrestiemiB. 

2. Reduce f to its lowest terms. ^ ^' 

3. Reduce f to its lowest terms. 

4. Reduce -j^ to its lowest terms.. 

5. Reduce jf to its lowest terms. 

6. Reduce ^ to its lowest terms. 

7. Reduce ^^ to its lowest terms. 

Operation by Slate illustrated, 

^ 1. One minute is -q^j- of an hour, and a» minutes are H; 
what part of an boTir will ^ make, reduced to its lowest terms? 



tf * 



OPKRATION. 
oyeO — 12"" 4 



Q. How do you get the -^ in this 
example ?' 
Ji. DY dividing 15 and 60 each by 5. 
Q. How do ^ou get the ^ ? 
w9. By diyidmg 3 and 12, each, by 3. 
Q. How do you know that ^ is reduced to its lowest terms ? 
jS. Because there is no number greatei- than 1 tliat will divide 
both the terms of 4 mthout a lemaxuder' 
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From these illustrations we deriye the following 

RULE. 

^. How do you proceed to reduce a fraction to its lowest terms ? 

A, Divide both the terms of the fraction by any 
n« mber that will divide them without a remainder, 
and the quotients again in the same manner. 

Q. When is the fraction said to be reduced to its lowest terms 7 

A. When there is no number greater than 1 
chat will divide the terms without a remainder. 

More Exercises for the Slate. 

2. Reduce |{ of a barrel to it3 lowest terms. 

3. Reduce §f of a hogshead to its lowest terms. 

4. Reduce ^^ of a tun to its lowest terms. 
.'>. Reduce 1^7^^ of a foot to its lowest terms. 

6. Reduce -Iff of a gallon to its lowest terms. 

7. Reduce j^ff of an inch to its lowest terms. 

t XXXVlil. To MULTIPLY A FRACTION BY A 

Whole Number. 

1. If 1 apple cost i of a cent, what will 2 apples cost ^ 
How much is 2 times \ ? 

2. If a horse eat | of a hushel of oats in one day, how 
many bushels will he eat in 2 days? In 3 days? How 
much is two times i ? 3 times i ? 

3. William has § of a melon, and Thomas 2 times as 
much ; what is Thomas's part? How much is 2 times f ? 2 
times f ? 2 times ^ ? 3 times f ? 6 times ^ ? 

Q. From these examples, what effect does multiplying the numera 
(or by any number appear to have on the value of the iraction, if the 
denominator remain the same 7 

A. It multiplies the value by that number. 

Q. 2 times :^ is ifss? ; but, if we divide the denonvnator 4 (in ^') 
by % we obtain ^ ; what effect, then, does dividing- the denominator by 
any number have on the value of a fraction, if the numerator reixv^M\^« 
same 7 

^. It multiplies the value by \VvoA. wwkJo^x 

10 "* 
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0. What is the reason of this ? 

" A, Dividing the denominator makes the parts of a whole 
BO many times Uarger ; and, if as many are taken, as befof«, 
(which will be the case if tiie numerator remain the same,} 
the value of the fraction is evidently increased so many 
times. 

Again, as the numerator shows how many part^ of a 
whole are taken, multiplying the numerator by any number, 
if the denominator remain the same, increases the number 
of parts taken; consequently, it increases the value of the 
fraction. 

4. At 1^ of a dollar a yard, what will 4 yards of cloth 
cost? 4 times -^ are -ff = f of a dollar, Am. But, by 
dividing the denominator of -^ by 4, as above shown, we 
immediately have f in its lowest terms. 

From these illustrations we derive .the following 

RULE. 

Q. How can you mahiply a fraction by a whole number T 

A. Multiply the numerator by it without chang- 
ing its denominator. 

Q. How can you shorten this process 7 

A, Divide the denominator by the whole num- 
ber, when it can be done without a remainder 

Exercise for the Slate. 

1. If a horse consume i^ of a bushel of bats in one day, how 
many bushels will he consume in 30 days ? ^. f^ s= 6 bushels. 

2. If 1 pound of butter cost i^ of a dollar, what will 206 
ppunds cost ? A. W" == 30j§ =:30f dollars. 

3. Bought 400 yards of calico, at f of a dollar a yard ; whit 
did it come to ? A. -^^"^ =$150. 

4. How much is 6 times 1^ ? A. ^zssl-^, 

5. How much is 8 times ij? 9. ^=^11 = 21 

6. How much is 12 times -ft ? A. ff = frft «^- 
7. , How much is 13 tunes ^ ? A. V^^H^i- 

8. How much is 314 times | .? A. ^ =235f = 235^ 

9. How much is 513 times ^ ? A. ^^ = 320^. 
10. How much is 530 times ^^ A. ^^^^^=^^^S^ 






fractions: ik» 

Divide the denonnnator in tliefoUawin^. 
11. How much is 42 times H ? Jl. 11. H 

U, How much is 13 times m? A. ^ ^ 19^§. 

13. How mnch is 60 times y^ .' A. i^sz 2^, 

14. At 2^ dollars a yard, what will 9 yards of cloth cost .' ^ 

times 2 are 18, and 9 times i are f =1^^ which, added to 19, 
makes 19f dollars. A. This process is substantially the. same 
as IT XXVII., by which the remaining examples in tloB rule 
may be performed. 

15. Multiply 3i by 367. A. 11921. 
IQ. Multiply 6J by 211. A. 1450f. 

17. Multiply 3^ by 42. .tf. 129^^=129^. 

If XXXIX. To MULTIPLY A WhOLE NuMBER BY A 

Fraction. 

Q. When a number is ad^ed to itself several tiroes, this repeated 
addition has been called multiplication ; but the term has a more exten- 
sive application. It oflen happens that not a whole number only, but a 
ceftaiu portion of it, is to be repeated several times ; as, for instance, h' 
you pay 12 cents for a melon, what will | of one cost 7 ^ of 12 cents is 
3 cents 3 and to s'ct |, it is plain that we must repeat the 3, 3 times, . 
making' 9 cents, the answer ; when, then, a certain portion of the mulii^. 
plicand is repeated several times, or as many times as the numerator 
shaws, what is it called 7 

A, Multiplying by a fraction. 

Q. How much is i of 12 7 fofl27 iof207 fof207 iof87 

fof87 -J of 40 7 I of 407 "I of 40 7 ^ of 40 7 

Q. We found in Multiplication, IT X., that when two numbers are lo 
be multiplied together, eitner may be the multiplier 5 hence, to multiply 
a whole number by a fraction, is the same as a fraction by a whore 
number ; consequently, the operations of both are the same as thai de- 
scribed in IT XXVII. : what, then, is the rule for muiilplying a whole 
number by a fraction 7 (For answer, see IT XXVII.) 

Exercises for the Slate, 

1. What will GOO bushels of oats cost, at y\ of a dollar a 
bushel .' A. $112*. 

2. What will 2700 yards of tape cost, at ^ of a dollar, a yard ? 

A. $337*. 

3. Multiply 425 by 5^. A. 2210. 

4. Multiply 272 by 15|. A. 4284. 

5. Multiply 999 by 21 1. - A. 21201 . 
$. Multiply 20 by Sj'V A. 101^, 
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* __ 

H XL* To DIVIDE A Fractiodt BY A Whole Ndmbsr 

1. If 3 apples cost } of n cent, what will 1 apple cost? 
How much IS I -f-3 .'* 

2. If a horse eat j- or f of a bushel of meal in 2 days, 
how much will he eat in one day ? How much is J -f- 2 ? 

3. A rich man divided f of a barrel of flour among 6 poor 
menpj how much did each receive ? How much is f -^ 6 ? 

4. If 3 yards of calico cost f of a dollar, how much is it a 
yard ? How much is § -f- 3 ? 

5. If 3 yiM^ of cloth cost -^'Of a dollar, how much is it 
a yard ? 

The foregoing examples have been performed by simply 
ffividin^ their numerators, and retaining 'the same denomi- 
nator, for the following reason, that the numerator tells how 
many parts any thing* id divided into ; as, f are 4 parts, and, 
to divide 4 parts by 2, we have only to say, 2 in 4, 2 times, 
as in whole numbers. But it will often happen, that the 
numerator cannot be exacUy divided by the whole number, 
as in the following examples. 

6. William divided i of an orange among his 2 little 
brothers ; what was each brother's part ? 

We have seen, (IT XXXVII.) that the value of the fraction 
IS not altered by multipljring both of its terms by the same 
number; hence f X 2z= f. Now, f are 6 parts, and Wil- 
liam can give 3 parts to each of his two brothers ; for 2 in 6, 
3 times. ^. | of an orange apiece. 

Q. In tliis last example, if (in |) we multiply the denomi- 
nator, 4, by 2, (the whole number,) we have |, the same result 
as before ; why is this ? 

A, Multiplying the denominator makes the parts so many 
,* times smaller ; and, if tlie numerator remain the same, no 
more are taken than before; consequently, the value is 
lessened so many times. 

From these illustrations we derive the following 

^ rui-e/ 

Q. When the numerator can be divided by the whole number with* 
out a remainder, how do you proceed ? 

A. Divide the numerator by the whole number, 
ivritrng the denominator under VVve o^oVa^wV* 

f 
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Q. When the numerator cannot be thus divided, how do yo« 
proceed ? 

A. Multiply the denominator by the whole 
number, writing the result uncier the numerator. 

Exercises for the Slate, 

1 . ff 8 yards of tape cost i^ of a dollar, how much is it & yard ^ 
How much is 1^ -i- 8. 

2. Divide f by 8. -^^ A" = A- 

3. Divide ^by 6. Ji. A = A. 

4. Divide ^ by 8. Jf. jjy. 

5. Divide -^jf by 8. {Ditnde the numenUor.) A. ^. 

6. Divide 2^ by 4. A, yf^y = xj^. 

JVirftf. — ^Wh«n a mixed number occun, redoce it to an improper firaetioa , 
4,hen divide as before. 

7. Divide fGf among five men. .^. 6f a=^H-5s=f(3=li/(r. 

8. Divide 2^ by 4. A. fj. 

9. Divide l&J by 5. A. W=3W- 

10. Divide 25^ by 20, ^. MS = liM" 

11. Divide 8if by 6. A. |^f = iJJ. 

12. Divide 114^ by 280. A. iVirV- 

IT XL<I. To RiULTIPLY ONE FRACTION BT ANOTHER. 

1. A man, owning | of a packet, sells f of his part; what 
^art of the w]iole packet did he sell P How much is | of | ? 

— —- — Ans. The reason of this operation will appear 

from the following* illustration : — 

Once i is J^, and ^ of ij.is evidently J- divided by 4, which 
18 done (IF XL.) hy multiplying the 'denominator, 8, by the 4. 

making 32 ; that is, ^ of ^ = ^. 

Again, if ^ of ^ be -g^, then ^ of | will be 5 times as 
much, that is, •^. 

Again, if J of | be ^, then f will be 3 times ^2=rJJ, 
An8.y as before. 

The above praoeesy tvy close inBpec\km^NrCBi>a%%s«D^'X 
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consist in multiplying together the tivo niimejutors fbr ft 
aew numerator, and the two dex^ominators £br a new de- 
aominator. 

Should a whole number occur in any example, it may be 
reduced to an improper fraction, by placing tlie figure 1 un- 
der it ; tlius 7 becomes ^ ; ft>r» since the value of a fraction 
[T XXXIV.) is the numerator divided by the denominator, 
the value of ^ is 7 ; fbr, 1 in 7, 7 times. 

From these illustrations we derive the following 

RUIiE. 

Q. How do yoa proceed to multiply one fraction by another ? 

A. Multiply the numerators together for a new 
numerator ; and the denominators together for a 
aew denominator. 

JVM«. — If the fraction be a mixed numbor, reduce it to an improper fraction*; 
then proceed as before. 

Mentai Exercises, 

2. How much is j- of ^ ? 6. How much is j^ of j- ? 

3. How much is J of J ? 7. How much is § of J ? 
4 How much is J of ^ ? 8. How much is iV of i^ ? 
5. How much is f of f ? 9. How much is } of y^ ? 



Q. Wbat are sach fractions as these sometimes called ? 

A. Compound Fractions. 

Q. What does the word of denote 7 

A, Their continual multiplication into each 
other. 

Exercises for the Slate, 

1. A man, Having -^ of a factory, sold ^ of his part ; what 
^t of the whole did he sell ? How much is % of-^jy ^ ix -^ 

2. At ^ of a dollar a yard, what will -§- of & yard of cloth 

cost? How much is J?? o^ I" •' •^. ^. .-f' 

3X5X3 46 
a. Multiply t of f by f A. « ^ Tx^t^^ 

4. Multiplf ^ of f by t- ' A. ^ =%, 
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' 5. Multiply :ff of A by f . A. ^^. 

6. MulUply m by i> ^, if J« = m « 1*89. 

' JVbff.— If the denominaitor of aay ftacUon be eaoal to the numerator of 
aay other fraction, they may both be dropped <» tM priaciple explained ki 

If XXXVII. ; thus ^ of ^ of ^ ^^Y be ahortened) by dropping the numera- 
tor 3, and denominator 3; the remaining terms^ being multiplied together, 
will produce the fraction reqoired in lower temu ; thua, ^ of 7- of 4 =? ^ 

77m answers to the follotoing examples express tKe fraction ifi U* 

Itnoest terms, 

7. How much is i of i of f of f ? "^ J3. A^- 

S How much is i of J of t ? ^. W 

9. How much is 5j^ times 6i| ? ^. 30^. 

10. How much is 16i times 16i ? jJ. 272.4- 

U. How much is 20^ times ^ of -J ? - wtf. ^ = Sff, 

XLII. To FJND THE Least Common Multiple op 

TWO OR MORE NuMBERS. 

Q. IS is a number produeed by multipiying 2 (a factor) by some 
<»ther factor ; thus, 2 X o = 12 ; what, then, may the 12 be called } 

A. The multiple of 2. 

Q. 12 is also prodaced by multiplying not onW Z, bat 3 and 6, like- 
wise, ' each by some other number ; thus, 2 X = 12 5 3 X 4 = 12 3 
6x2=12; when, then, a number is a multiple of several factors or 
numbers, what is it called ? 

Af The common multiple of these factors, 

Q. As the common multiple is a product consisting of two or more 
factors, it follows that it may be divided by each of these factors with- 
out a remainder; how, then, may it be determined, whether one num- 
ber is a common multiple of two or more numbers, or not 7 

A. It is a common multiple of these numbers, 
when it can be divided by each without a re- 
mainder. 

Q. What is the common multiple of 2, 3, and 4, then 1 

A. 24. 

Q. Why 7 

A, Because 24 can be divided by 2, 3, and 4, 
without a remainder. 

Q. We can divide 12. also, by 2, 3, and 4^ without a remainder; 
what, then, is the least-number, that cw\ be drndftdVi-j *!. w \o!cswi'w«».- 
hers, called 1 



i 
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A. The least common multiple of these numbers; 

Q. It sometimes happens, that ooe oumber will divide several otbcti 
Btunbers, without a remaiuder; as, for instaiice, 3 will divide l%}ii, 
mad 24, without a remainder } when, then, several numbers cau be thus 
diviiSed by one number, what is the nurob«r called ? 

A. The common divisor of these numbers. 

Q. 12, ISy and 24, may be divided^ also, each by 6, even ; what, 
then, is the greatest number called, which will divide 2 or more buoh 
bers without a remainder ? 

A. The greatest conunon divisor* 

* In IT XXXVII., in reducing fraetroni to their lowest terms, we were 
•ometimet oblifed. in order to do it, to purform several operatiQna in dividing ; 
bat, had we onlv known the greateat common divisor of both tcrma of tkc 
fraction, we might have reduced tkeo^bjr simply dividing once ; hence it niaj 
sometimes be convenient to have a rule 

Tojind the greatest common divisor of two or tnore numbers. 

1. What ii the greatest common divisor of 7S and 84 ? 
OPERATION. 

72)84(1 

'' 2 fiictor of 84 ; for 72 -{- 12 = 84. By dividing 72 

by 12, we do find it to be a &ctor of 72, (fur 72 
-T-12==6 with no remaindeO: therefore, 12 is a 
common factor or divisor of 72 and 84 ; and, as 
the greatest common divisor of two or more 
numbers never exceeds their difference, so 12;^ 
the difference between 84 and 72, mast be the 
gretitest common divisor. 

Hence, the following Uuvz :— Divide the greater number by the less, and, 
if there be no remainder, the less nnmbor itself is the coramm divisor ; but, if 
tliere be a remainder, divide the divisor by the remainder, always dividing the 
last divisor by the hist remainder, till nothing remain : the but divisor is the 
divisor sought. 

.»&««.--If there be more numbers than two, of which the greatest comftioii 
divftor is to be found, find the common divisor of two of them first, and tbctt 
of that common divisor and one of the other numbers, and so on. 

2. Find the greatest common divisor of 14'! and 132. Jl. 12. 

3. Find the greatest common divisor of 1G8 and 84. Ji. 81. 

4. Find the greatest common divisor of 24, 48, and 96. jS. 24. 

Let us apply this rule to redueiw fraetuma to their lowest terms. 

See ir XXXVII. 



12)72(6 
72 

A, 12, eommon. di- 
tLbof. 



In this example, 72 is eentasned in 84, I tim.), 
and 12 remaining ; 72, then, is not a 'factiu- oi 84. 
Again, if 12 ^le a&ctor of 72, it most also be a 
fiictor of 84 ; for 72 + 12 = 84. By di vidi 



5. Reduce -fff ta 
- its loMrest terms. 

After the same moTinsr perjtna the foUowng examples :— 

*. Find the common divisor of 750 and 1000 •, also reduce -J<AAr to i\o 
hwoMt tentu. A, 250, and |. TQ^^ 



In this example, by using the common ^wjl.: 
sor, 12, found in the answer to sum^No. 2, vro 
have a number that will reduce the fraction to 
its lowest terms, by simply dividing both terms 
but once. 
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I 

1. Whftt is the least common multiple of G and 8 ? 

OPERATION. In this example, it will be perceived 

2)6.8' ^*^ the divisor, 2, is a factor, both of G 

' ' * and 8, and that dividing 6 bv 2 gives its 

3 ^ 4 other factor, 3 (for 6 -i-« = o) ; likewise 

dividing the 8 by 2 ^ves its other factor, 4 

(for 6-4-2 = 4) ; consequently, if the divisors and quotients be 

multiplied together, tlieir product must contain all the factors 

of the numbers 6 and 8; hence this product is the common 

multiple of & and 8, and, as there is no other number greater 

than l,that will divide 6 and 8, 4x3x2»^ will be the 

least common multiple of 6-aad-8; 

Mtte. — When there are Mvoral numbers to be divided, ihonld the divisor not 
be contiiioed in any one number, without a remainder, it is evident, that the 
dirisor is not a factor of that number : consequently, it may be omitted, and 
roaerved to be divided by the next divisor. 



2. What is the common multiple of G, 3, and 4? 
OPERATION. 

3)6.3.4 



2)2.1.4 



In dividing^ G, 3 and 4 by 3, 
1 jSnd that 3 is not «>ntained in 
4 even ; therefore, I write the 4 
down with the quotients, afler 
which I divide by 2, as before. 
Then, the divisors and quotients 
multiplied together, thus, 2x2 
X3 = 12, ./«?w. 



1.1.2 
Ans, 3x2x2=12. 

From these illustralions we derive the following 

Q. How do you proceed first to find the least common multiple 
of two CI more numbejrs 1 

A, Divide by any number thart will divide two 
pr more of the given numbers without a remain- 
der., and set the quotients, together with the un- 
divided numbers, in a line beneath. 

Q How do you proceed with this result 7 

— ; , : t . . 

7. Keduce ^^^ to its loMrest terms. Jt, ^. 

8. Reduce -^^^ to its lowest terms. ^. J^. 

Shoultl it bu preferred to reduce fiactioDS to their lowest terras hj 
H XXXVI[., the mllowing rales may be found serviceable : — 

Any (lumber, ending with an even number or cipher is divisible by 2. 

Ai!V nuinbor ending with 5 or is divisible by 5 : also if it end in 0, it it 

didiiMeby 13. 

11 
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A. Continue dividing, as before, till there is no 
number greater than 1 that will divide two or 
more numbers without a remainder ; then multi- 
plying the divisors and numbers in the last line 
together, will give the least common multiple 
required. 

More Exercises for the Slate. 

3. Find the least common multiple of 4 and 16. '.^. 16. 

4. Find the least conunon multiple of 10 and 15. .^. 30. 

5. Find the least common multiple of 30, 35 and 6. ^. 210. 
C. Find the least common multiple of 27 and 51. j9. 459. 
7. Find the least common multiple of 3, 12 and 8. .A. 24. 
d. Find the least common multiple of 4, 12, and 20. j9. 60. 
U. Find the leajst common multiple of 2, 7, 14 and 49. Ji. 98. 



^ XLtlU. To REDUCE Fractions of different De 

. NOMINATORS TO A CoMMON DENOMINATOR* 

Q. VHien fractions have their deDominators alike, they may Ite 
added, subtracted, &,c, as easily as whole nambers 5 for example, 

-g* and If are 7 ; but in the course of calculations by numbers, we shall 
meet witli fractions whose denominators are unlike ; as, for instance, 

we cannot add, as above, ^ and f- together : what, then, may be con* 
sidercd the object of reducing fractions of different denominators to a 
common denominator 7 "* 

A. To prepare fractions for the operations of 
addition, subtraction, &c. of fractions. 

Q. What do you mean by a common denominator ? 

A. When the denominators are alike. 

] . Reduce §- and ^ to a conunon denominator. 



OPERATION. 

Numer. 2x6= 12, new numer. 
Denom. 3 X 6 r= 1 8, com. denom. 

Numer! 5 x 3 z= 15, new numer. 

Denom. 6x3= 18, com. denom. 

tipfy both tlie terms 
of ^ by 3, the denominator of § ; and, as both the terms of each 
/Taction are multiplied by the same number, consequently the 
vaJae of the fractions is not alteted •, ^ ^^.^NW. 



In performin|[ 
this example, we 

take ^, and multi- 
ply both its terms 
by tlie denominator 



of ^ ; dso, we mul- 
tinfvl 
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From these illustrations we derive the following 

Q. What do you multiplj each denominator by for a new denom- 
inator? 

A. By all the other denominators. 

Q. What do you multiply each numerator by for a new numerator 7 

A. By the same numbers (denominators) that 
I multiply its denominator by. 

JVoto. — As, by multiplying in this manner, the tame denominators are con- 
linually multiplied into each other, the proeen may be shortened ; for, having 
Ibund one denominator, it may bo written ilnder each new numerator. This, 
however, the intell^ent papil will soon discover of himself j and, perhaps^ it is 
6o8t be should. 

More Exercises jor the Slate, 

2. Reduce f^ and j^ to a common denominator. A. %^y Jf • 

3. Reduce ^ and ^ to a common denominator. A. -f f » -ff 

4 Reduce j- and ^ to a common denominator. A. JJ, ^ 

5. Reduce §? f- and ^ to a common denominator. 

A, t^T' tM; vzE 
G. Reduce ^^ ^ and -if to a common denominator. 

Compound fractions must be reduced to simple fractions be- 
Ibre finding the common denominator ; also the fractional parts 
^f mixed numbers may first be reduced to a conmion denomi- 
nator, and then annexed to the whole numbers. 

• • 

7. Reduce j- of §^ and -f to a common denominator. 
3. Reduce 14|- and |- to a common denominator. 

^- Mil. n- 

9 Reduce 10^ and j- of -|- to a common denominator. 

10. Reduce B^-f and 14f to & common denominator. 

Notwithstanding the preceding rule finds a common, denomi- 
nator, it does not always find the least common denominator. 
But, since the common denominator is the product of all the 
given denominators into each other, it is plain, that this product 
(IT XLII.) is a conmion multiple of all these several denomina- 
tors , consequentlj; the least common m\L\ti^\« {o\iTA\>^\^*iA2X 
will be the least comiaon denominatOT. 
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11. What 18 the least common denominator of J> ^ and ^? 
OPERATION. 



3)3.6.2 

2 ) 1 . 2 . 2 

1 . 1 •. I 

iiit5. 2x3 = 6 



Now, as the denominator of 
each fraction is 6ths, it iis evident 
that the numerator must be pro- 
portionablj increased; tluit is, 
we must find how many 6ths 
each fraction is ; and, to oo thi^, 

we can take §i ^^ and ^ of th* 
Gths, thus : 

§ of 6 ss4| the new numerator, written over to 6, = |^. 
{■ of 6 =5, the new numerator, written over the 6, = ^» 
j- of 6 ss 3, the new numerator, written oyer the 6, s= ^. 

J3ns. %t %t F' 

Hence, to find the least common denominator of several 
fractions, find the least common multiple of the denominators, 
for the common denominator, which, multiplied by each &80-^ 
tioo, will give' the new numerator for said ficaction. 

12. Reduce ^ and ^ to the least common denominator. 

13. Reduce % and -j^ to tbe least common denominator. 

, •^' "ft» TO' 

. 14. Reduce 14^ and 13} to the least common denominator. 

Ji. uH, laA- 

Fractions may be reduced to a common, and even to the 
least 'common denominator, bj a method much shorter than 
either of the preceding, by multiplying both the terms of a 
fraction by any number that will maJke its denominator like 
the other denominators, for a common denominator ; or by 
dividing both the terms of a firaction by any numbers that will 
make the denominators alike, for a common denominator. 
This meihod oftentimes will be found a very convenient one in 
practice. 

15. Reduce ^ iind ^ to a common, and to a least common 
denominator. 

} X 2 = I ; then f and f = common denominator, A, 
2) f = i > ^^^^ i lUld i = least common denominator, J, 

In this example, both the terms of one fimotion are multiplied, 
and both the (enpfl of the other divided, by the same number* 
canaegnently, (IT XXXVIl.) t\ie TiboA ia iko\ vlXeitA. 
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1& Reduce ^ and -J^ to the least common denominator. 

-17. Reduce -^fps^ and ^ to the least coomion denominator. 

^- J. i- 

18. Reduce ^q- and ^ to the least common denominator. 

•^- in:» A* 

19. Reduce ^ ai^d ^ to the least common denominator. 



ADDITION OF FRACTIONS. 

IT XLIV. 1. A father gave money to his sons as fol- 
lows ; to WiUiam ^ of a dollar, to Thomas f , and to Rufus 
% ; how much is the amount of the whole ? How much are 
-J, f , and f , added together ? 

' SL A mother divides a pie into 6 equal pieces, or parts, 
and gives f to her son, and J to her daughter ; how much 

did she give away in aU ? How much are f aiid f added 
together.^ ' . ' 

3. How much are ^ + f + f .^ 

4. How much axe -j^ -f~ "A: "F" A ? 

5. How much are -ft- -f~ iV "1" iV ? ^ 

6. How much are A "I" A^ "I" A ? 

When fractions like the above have a common denominator ■ 
expressing parts of a whole of the same size, or value, it is 
plain, that their numerators, being like parts of the same whole, * 
may be added as in whole numTOrs ; but sometimes we shall 
meet with fractions, whose denominators are unlike, as, for 
example, to add i^ and i together. These we cannot add as 
they stand ; but, by reducing their denominators to a common 

denominator, by If XLIII., they make ^ and §, which, added 

together as befc. e, make -|, ,^hs, 

1. Bought 3 loads of hay, the first weighing 19f cwt., the 

second 20^ cwt., and the third 22$ dwt. ; what was the weight 
of the whole? 

h h ij redvced to a common denomVnatoi^vc^ ^o^iniNnH^ 
11* 



'~Y:^ 



FRACnOIIS. 197 

a dollar, aod RuftuB | ; what part of a 
re than Harry? How mach does { finom 

'8 -^ horn H leave ? 
'38 ^ frcHD a leave ? 
-.'8 -/^> fipom -^ leave ? 
?8 1^ fixMii -^ leave ? 

T ezamplesy it appears that firaetioBs mav 
-.racting their numeraton, as well as addtd, 

rds of cloth, and sold 15| yards ; how mnch 



ON. 

to a cOm- 

make -fy 



^ -H* yards, Ans, 



In this example, we cannot 

tak^ 1^ from ^y but, by bor* 

rowing 1 (unit), which is -(J, 

we can proceed thus, -f f and 

^ are ^, from which taking 

•/^, or 9 parts from 20 parts, 

kayes 11 parts, that is, |4- ; 
then, carrying 1 (unit, for that 
which I borrowed) to 15, 

tiien, 16 from 20 leaves 4, which, joined with -fj-, 

Ans. 

I take i. f and i, reduced to a common denomi 
^ and -fy ; then, -^ from H leaves ^, Jhu, 

n these illustrations we derive the following 

RuiiB. 

is tbe nile t 

ipare the fractions as in addition, then 
ence of the numerators written over the 
Ltor, will give the difference required. 

More Exercistsfor the Slate 

t* take f A, ^. 

li take Tftr. -^^ AV- 

{4 take f .tf. AV- 

teke f A. \^. 
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If and 44 . these, joined to their re8peetiv« whole nuinben, 
I^Te the following ezpresaions, viz. 

OPERATION. By adding together all the 60ths, 

yiz. 45, 12 and 40, we have ff =lf} ' 

then writing the H down, and carry- 
ing the whole number, 1, to tne 
amount of the column of whole num- 
ben, makes 62, which, joined with 

a, makes 62|i, Ans. 



Cwt. Cwt. 

19f =191* 

22f = 22t» 



^915. 62|j^ cwt. 

2. How much is H of }, ^d }, added together ? j^ of | =sf ; 
then f and }, reduced to a common denominator, give ^ and 
Hf which, added together as before, give H^l-^t Ans. 

From these illustrations we dieriye the following 
Q. How do you prepare fractions to add Ckem ? 

A. Reduce compound fractions to simple ones, 
then all the fractions to a common or least com- 
mon denominator. 

Q. How do you proceed to add 7 

A. Add their numerators. 

More Exercises for the Slate, 

3. What is the amount of 16f yards, 17^ yds. and 3^ yards ^ 

4. Add together f and ^. \A. l^- 

5. Add together f , f and -f^* '^' 2f ff. • 

6. Add together t^, f and i. A. l^f f . 

7. Add together 14f and 15*. A, 30^. 

8. Add together ^ of f and f of *. A. j*|. 

9. Add together 3^, i of *, and j^. A. 4^^. 



SUBTRACTION OF FRACTIONS. 

IT XLiV. 1. William, having | of an orange, gave \ 
to Thomas ; how much had he left ? How much does 4 
from i leave ? 
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2. Harry had { of a dollar, and Ruflus | ; what part of a 
dollar has Rufus more than Harry? How much docs { from 
I leave? 

3. How much does -^i from H leave ? 

4. How much does i% from H leave ? 

5. How much does -f^ from -^ leave ? 

6. How much does -j^ from -f^ leave ? 

From the foregoing examples, it appears that fractioDs may 
be subtracted by subtracting their numerators, as well as added, 
and for the same reason. 

1. Bought 20f yards of cloth, and sold 15| yards ; how much 
remained unsold ? 



OPERATION. 
} and I, reduced to a eOm- 
mon denominator, make -]^ 
and 1^ ; then, 

20f=20A 

4 -fj- yards, Ans. 



la this example, we cannot 
tak^ -^ from -^, but, by bor- 
rowing 1 (unit), which is -jf^, 
we can proceed thus, -f f and 
^ are fy, from which taking 
-^f or 9 parts from 20 parts, 

leaves 11 ports, that is, -f4- ; 
then, carrying 1 (unit, for that 
which I borrowed) to 15, 



makes 16 ; then, 16 from 20 leaves 4, which, joined with -fj-, 
makes 4 j^, Arts. 

-ft. From f take i. f and ^, reduced to a common denomi 
nator, give -^ and -fy ; then, -^ from H leaves -^^ Ans, 

From these illustrations we derive the following 
Q. What is the rale? 

A. Prepare the fractions as in addition, then 
the difference of the numerators written over the 
denominator, will give the difference required. 

More Exercises for the Slate 

2. From |^ take ^. A. ^^. 

3. From fj take -f^. A, ^. 

4. From IJ take ^. A. ^f^. 
5 From ]f take f. A. ^. 
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6. From l^f take ^. 


AIt^. 


7. From f of | take i. 


A ff. 


8. From i of -ft take i of A* 


A sVa- 


9. From 19i take $ of 19. 


A V = 6f 



DIVISION OF FRACTIONS. 

If XJLYl* To DIVIDE A Whole Number by a ' 

Fraction. 

Lest you may be surprised, sometimes, to find in the fol- 
lowing examples a quotient very considerably larger than the 
dividend, it may here be remarked, by way of illustration, 
that 4 is contained in 12, 3 times, 2 in 12, 6 times, 1 in 12, 
12 times ; and a half f^) is evidently contained twice as 
many times as 1 whole, that is, 24 times. Hence, when 
the divisor is 1 (unit), the quotient will be the same as the 
dividend ; when the uvisor is more ^an 1 (unit), the quo^ 
tient will be less than the dividend ; and when the divisor is 
less than 1 (unit), the quotient will be more than the dividend. 

1. At f of a dollar a yard, how many yards of cloth can 
you buy for 6 dollars ? 1 dollar is ^, and 6 dollars are 6 
ttimes J, that is, -^ ; then, f , or 3 parts, are contained in ^f 
or 24 parts, as manv times as 3 is contained in 24, that la^ 
8 times. •^. 8 yards. 

In- the foregoing example, the 6 was first brought inhv 
4ths, or quarters, by multiplying it by the denominator of 
the divisor, thereby reduging it to parts of equal size with 
the divisor ; hence we derive the following « 

RUIiG. 

Q. How do you proceed to divide a whole number by a fraction 7 

A. Multiply the dividend by the denominator 
of the dividing fraction, and divide the product 
by the numerator. 

Exercises for the Slate, 

2. At -^ of a dollar abuah.eVj'ho'w xnasrj V3^e\a ^^ t^^ ^wl 
-//rare/brSOdollara? 
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OPBRAT^^pH. 

>80 dividend. 
1 6 denominator. 



480 
80 



Numerator, 5)1280 

Quotient, , 256 bushels, Ans. 



In this example, 
we see more nuly 
illustrated the fact 
that division is the 
opposite of multi- 
plication; for, to 

multiply 80 by ^f^t 
we should midU 
ply by the numeia- 
tor, and divide by 
the denominator ; 
IT XXXIX. 

3. If a fiunilv consome f of a quarter of flour in one week, 
how many weeks will 48 quarters last the same family ? 

A. 128 weeks. 

4. If you borrow of your neighbor iV of. a bushel of meal 
at one time, how many times would it take you to borsow 96 
bushels? .^.960 times. 

5. How many yards of cloth, at -| of a dollar a yard, may be 
bought for 200 dollars ? w9. 1000 yards. 

6. How many times is -^ contained in 720 ? A. 140. 

7. How many times is 8^ contained in 300 ? Reduce &}■ to 
an improper fraction. A. 36. 

8. Divide 620 by 8ft. . -^^ 75j. 

9. Divide 84 l^y i^. ' A. 160. 

10. Divide 92 by 4^. Ji, SOf . 

11. Divide 100 by 2j. A, 36ft:. 

12. Divide 86 by 15 J,. w3. 5^. 

13. How many rods in 220 yards .' A. 40 rods. 

14. How many sq. rods in liiO sq. vards .' A, 40 sq. rods. 

15. How many barrels in 1260 galfons ? A. 40 barrels. 

IT XliYIE. T'o DIVIDE ONE Fraction by another. 

1. .At ^ of a cent an apple, how many apples may be 
bought for i of a cent? How many times i m i? How 
many times f inf ? 

2. William gave f of a dollar for one orange ; how many 
oranges, at that rate, can he buy for f of a dollar ? How 
many for f of a dollar? For V" ? For ^ ? For ^ .' 
For ^ ? 
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Hence we see that fractions, hayiojf-u common denomiaatori 
may be divided bj-diyidinf their nnmeratois, as well as md>- 
tracted and added, and for Uie same reason. 

1. At I of a dollar a yard, how many yards of cloth may bo 
bought for | of a dollar ? 

OPERATION. 

Reducing the fhictions | and'} to a 
common denominator, thus : — 

i I 



Then, -^ is contained in -^ as many 
times as 4 is' contained in 9,=a:2|4 

^. 2i yards. 



In this -example, as 
the common denomi- 
nator is not used, it is 
plain that we need not 
find it, but only mul- 
tiply the numerators 
by the same numbers 
as before. This will 
be fbimd to eonrist in 
multiplying the nu- 
merator of the diyisor 



into the denominatoc of tfa^- dmdeiid, 4uul the denominator of 
the divisor into the numerator of the divid0xid. But it will be 
foumi to be more convenient, in practice, to invert the divisor, 
then multiply the upper tern^s together for a numerator, and 
the lower ternis tor a denominator; thus, taking the last 
example, 



i and f , by inverting the 
divisor, become -}- and ^; then, 
f5^i=f=:2iyards,as>. 



Ttoor. if the quotient, 
multiplied by -^, the divisor, 
*«"is, f $ h gives A = f , tl» 
divisor. 



From these illustrations we derivie'the foUo/wkkg 

BXJJjB. 

Q. How do yeu proceed |o divide one fraction by anotber 1 

A. I invept the divisoi^^ theo multiply the upper 
terms together for a new numerator, and the 
lower for a new denominator. 

M'ote. — Mixed numben matt be reduced to improper ftactiom, and e oi pomd 
to simple terms. 

Proof. It wcmld- be well forlfie pupil to prove eac^ result, 
as in Simple MidtipftiBaitiiM!, by muHiplyiiig the dine4» and 
quotient together, to obtain the dividend. 

M&re Exercises far ih&,Sl0iie. 

U. At -|^ of a dollar a. peck, how many pecks of saH may be 
bought for j^ of a dollar .' Jl. 4f pecks. 
3. Divide fhj^. A, M=2. 
4, Diride f by 2^ ^^ H^ '»^'^^ • •- 



FRACTIONS 131 

5. Divide 1^ hj^. A. 3^. 

6. Divide 9^ by J of |. A, 37. 

7. How muljrtimes is \ contained in j- ? A. \\, 

8. How many times is i^ eontamed in §f ? A. 2f "H- 

9. What number multiplied by f will make ^ ? A, 3 j^. 



REDUCTION OF FRACTIONS. 

it will be recoHected, that in Reduction (f XXIX.) whole 
numbers were brought from higher to lower denominations 
by multiplication, and from lower to higher denominations 
by division ; hence, fractions of one denomination may be 
reduced to anothe? after the same manner, and by the same 
rules. 

IT XLiVm. To REpycB Whqle Numbers to thb 
Fraction of a greater Denomination. 

1. What part oi% miles is 1 mile.' 

2. What part of 4 miles is 1 mile ? Is2 miles ? Is 3miles ? 

3. What part of I yd* is 1 qr. 1 Is 2 qrs. ? Is 3 qra. ? 

4. What part of 8 gallons is 1 gi^on t Is 3 gallons ? 

5. Wh4t part' of 9 oz. is 1 oz. ? Is 2 oz. "^ Is 5 oz. ? 

6. What part ^f 7 yds. is 1 yd. ? Is6yds.? Is7yds.? 

7. What part of $21 is $17 ? Is $11 ^ Is $13 .' 

8. What part of 271 mches is 11 in. ? Is 251 in. ? ' 

9. What part of 1 month is 1 day ? Is 2 days ? . 

10. What part of 1 hour is 11 minutes ? Is 2l minutes ? 

11. What part of 19 cents is 11 cents ? Is 3 cents ? 

12. What part of 1 d.. is 1 farthing.' Is 2 qrs. ? Is 3 qrs.? 
la Whatpartofls. isid.? Is2d..' Is3d.? 



1. What part of a bushel is 3 pifisi 4 qts.? 



OPERATION. 

1 bq. -3 pka 4 qts. 

i — 

4 24 

3 2 Denom; 2 8 Numer. 

Then ii=:i, Am. \ 



1 bu. = 32 qts., and 
3j>ks. 4 qt8.ss=28 qts. 
Then, as ^.qts.inKke 

1 bushel, 1 qt, is ^ 
of a bQshel,and 28 qts. 

38 times ^=tf =* 
|- hn.Ans.f the same 



i 
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Frotti these illustratioius we derive the followiiig 

RULE. 

Q. How do you obtain the numerator ? 

A. Bring the given denominations to the lowest 
denomination mentioned, for a nmnerator. 

^. How do you obtain the denominator ? 

A. Bring 1 (or an integer) of that higher de- 
nomination into the vsame denomination, for a 
denominator. 

More Exercises for the Slate, 

2. What part ofljC. 18 28. 6d. A. ^W=s^ 

3. What part of 1 handred weight ia 3 qn. 15 lbs. 14 oz. ? 

4. What part of 1 yard is 3 qrs. 3 na. ? A, -t^* 

5. What part of 1 bushel is 3 pecks, 7 qCs. 1 pt. ? 

6. What part of 1 ton is 1 gallon, qts* 2 pts. 1 gill? 

7. What part of 15 pipes is 25 galls. ? £, ^f?. 

8. What part of 2 miles is 7 fiir. 11 in. 2 b. c. ? 

9. What part of 1 month is 19 days ? A, -J^.. 

10. What part of 1 month is 25 days, 13 hours ? 

\at. 720* 

11. What part o^l month is 22 days, 15 h. 1 min. ? 

^ XLiIX. To REDUCE A Fraction to Whole Num- 
bers' OF LESS Denominations, or, To find the 
Value of a Fraction. 

1. How much is j[^ of a shilling ? How much -^ of a ib. ? 
^ of a lb;? A of a lb.? I^ofalb.? if of a lb./ 
aV of Iqr. of acwt? A? A? W W i^ 
hour? i? I? 

Operation by Slate illustrated, 
J What IB the value of | o€ a poxmd? 



FRACTIONS. 



133 



OPERATION. 

Numer. 5 

20 8. 



Denom. 6)100(168. 

6 



16 s. 8 d. Ans. 



40 
36 

"i 

13 

6 ) 48 ( 8 d. 
48 



Q. How do yoa pfo- 
ceed in this example ? 
and why ? 

M, As l£.»90s., 

j- of one pound is the 

same as ^ of208.,and^ 

to eet f of 20, we mul- 
tiply th^ numerator 5 
and 20 together, mak- 
ing 100 ; which, divid 
e<r by the denominator 

O^giyes 'l6 s. and ^ of 
another shilling re- 

midning. Thi* ^b: |- 

of 12 d.; then, 4 ^ 
12d.=r8d. 



From these illustrations we derive the following 

RULE. 

Q. What do you multiply the numerator by ? 

A. By as many of the next denomination as 
make one of that ; that is, pounds by what makes 
a pound, ounces by what makes an ounce, as in 
Reduction of whole numbers. 

Q. What do you divide the product by 1 

A. By the denominator^ 

Q. If there be a remainder, how do you procMdf 

A. Multiply and divide as before. 

More Exercises for the Slaie. 

2. Whatistheyalueof lofaowt.? Ji,Zqn, 

3. What is the value of } of an acre ? A. 1 rood, 13^ rds. 

4. What is the value of ft of a pound Troy ? Ji. 10 oi. 8 
pwts. 16^. 

5. What is the valu« of Hi of a hogshead ? Ji, 49 galioM 

l^C|tS. 

6. What is the value of Jf} of a pound a.voirdupois f A.l lb. 
Hfffoz. 

7. What is the vidue of {^ of « hogshead ? A. 50 ganons. 

8. What is the value of ifir of a day ? A, 16 hours, 36 min 

OOry BBC, 

12 
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Y It. To REDUCE Fractions of a HiGhi!.a DENoiitilA' 

TION INTO A LOWER. 

WthaTe 8^n (If XXXVIII.) that fractions are mnltipliedby 
multiplying their numerators, or dividing their denominators. • 

1. Reduce j^D iC. to the fraction of a penny. 

In this example, we multi 

ply the 1, in~ fiTTt aa in Bo 



OPERATION. 

Nyme^. 1 

20 8. 

20 
12 d. 



New Qumer. 240 
Then, 240 



Denom. 4 80 



= ^ d. Atu. 



d action of whole! numbers 
viz., pounds by what makes a 
pound, shillings by what 
makes a shilling, £c. But 
this operation may be express* 

ed differently, thus ; fijf X 

20Xl2=:ft»=id.;or,by 
dividing the denominators, 

id.f .^Hs.f as before, in its 
lowest terms. 



RULE. 

Q. How, then, would you proceed ? 

A. Multiply the fraction, as in Reduction ol 
whole numbers. 

More Exercises far the Slate. 
S. Reduce jrhr o^<^ pound to the ftaction of a shilling. 

3. Reduce ig^q of a pound to the fraction of a farthing. 

4. Reduce io\jg of a hogshead to the fraction of a gallon. 

5. Eeduce yfy of a bushel to the firaotion of a quart 

.tf . "fff qt. 
C. Reduce ttTT of a day to the fraction of a minute. 

7. Reduce tthtt of a cwt. to the fraction of a pound. 

» ^ jf . f lb. 

8. Reduce y^nj o^ * Wid. to the fraction of a pint. ^. f pt. 

A Aeduce xlir of a pound U> lYie fnrA^cna fj^ «. ^VuSiv 




„«ceed' ,. « of whole nui»V>^- 
i ^.Divide as tn ^^tkeSW*- 

i«a _f»qu»rt"»w» /I. Til 



S 



t 

I. : 



I- 




|4 



• 

/ 
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I 
i 

DECIMAIi FRACTIONS. '' f^ 

% LH* Q. WbeB' such fractioos as these occur, iriz. -^^ -j^, 
Tftftftr* how is a unit supposed to be divided T 

A, Into 10 equal parts, called tenths ; and each 
tenth into 10 other equal parts, called hundredtlis, 
and each hundredth into 10 more equal parts, 
called thousandths, &c. 

Q. How is it customary to write such expressions ? 

A. By taking away the denominator, and 
placing' a comma before the numerator. 

Let me see you write down, in this mannor, ^9 'Hio'* ^nPQ* 
Q. What name do you give to fractions written in this manner ? 

A, Decimal Fractions. 

Q. Why called (iectmai? 

A. From the Latin word decern, signi^ing 
ten ; because they increase and decrease in a ten- 
fold proportion, like whole numbers. 

Q. What are all other fractions called ? 

A. Vulgar, or Common Fractions. 

Q. In whole numbers, we are accustomed to call the rigfat-kand 
figure, units, from which we benn to reekon, or numerate ; oenc^ it 
was found convenient to make the same place a starting point in deci- 
mals ; and to do this, we make use of a comma 3 what, then, is the 
use of this comma 1 

A. It merely shows where the units' place is.. 

Q. What are the figures on the left of the comma called 9 

A. Whole numbers. 

Q. What are the figures on the right of the comma called 1 

A. Decimals. 

Q. What, then, may the comma properly be called 7 

A. Separatrix. 

Q. Why? 

A. Because it separates the decimals from the 
whole numbers. ^ 

Q. What is the &rst igure at the right of the separatrix eidlod 1 

A. lOths. 

Q. What is (he aecoad, 4bird, fourth* 4fC, 1 

w^. The second is VirniAteAxS^a, \)ftfc ^w^ \.Wii 
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saodths, the fourth ten thousandths, and so on, as 
m the numeration of whole numbers. 

Let me see jou write down again -fy m the fonn of a dedmal. 

Q. As the fint figure at the rignt of tlie separatiix is tenths, ia 

t«ritimf down y^y iheUf wbe^re must a cipher be placed 7 

j 4A. In the tenths' place. 

Lei me see you write dowm in the fona of a decimal xh- ' 
Q. How would you write down in decimals y^^ '^ 

A. By placing 2 ciphers at the right of the 
l^aratrix, that is, before the 7. 

D I^et me see you write it down. 

. i A. ,007. 

I Let me see you write do^im unrD* 

/ A. ,002, 

• .Q. Why do you write 2 down with 2 ciphers before it f 

A. Because in y^, the 9 is thousandths ; con- 
.fiequently, the 2 must be thousandths when writ- 
ten down in decimals. 

Q. What does ^ signify 7 

A. -Af, 

Q. What does ,05 signify f 

Q. Now. as -;^ 3= j-y and as multiplying y^ ^y 10 produces 
T^9 which is also equal to ^, how much less in vahie is fi5 than Jb t 

A. Ten times. 

i iC>. Why T 

r A. Because the parts in ^^ are ten times 
smaller than in ^ ; and, as the numerator is the 
Bame in both expressions, consequently, the value 
is lessened 10 times. 

Q. How, then, do decimal figures decrease in value from the led 
Hswards the right 1 

>4. In a tenfold proportion. 

<^ What does ,60 mean 7 

A» 5 tenths, and no hundredths. 

Q. What^ then^ i5 the value of a cipher at the rigVv\ ol Ci^CATon^X 

^> No value. 
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Q. We bave^ seen that ,6 is 10 times as much in vafau 

T^ 3 what effect, then, does a cipher have placed at i 
oedmals? 

A. It decreases their value in a tenf< 
portion. 

Q. Since decimals decrease from the led to the right ij 
proportion, how, tlien, must they increase from the right to t 

A. In the same proportion. 

Q. Since it was shown, that ,6 r= i^ ; ^s=*nAr; ' 
will always be the denominator of any decimal expression T 

A. The figure 1, with as many cipheri 
at the right of it as there are decimal plac 

Let me see you write down the following decimals on 
aad change them into a common or vuljrar fracUon^by pi 
proper denominators under each, viz. ,5 ,05 ,005 ,62 ,0325 ^ 

Q. fi5 is -Aftj" = if and ,6 is -^r = j^j which, then, is 
value, ^ofjbl 

Q. By what, then, is the value of any decimal figures di 

^ A. B^ their distance from the units' { 
separatnx. 

Q. When a ^ole number and decimal are joined tog 
2,5, what b the expression called ? 

A. A mixed number. 

Q. As any whde number may be reduced to tenths, 1 
thousandths, «c. by annexing ciphers, [for multiplying by II 
thus, 5 is 50 tenths, 500 hundredths, etc. ; how, then, may 
number be Tead, as 25,4 7 

A. 254 tenths, giving the name of the 
to all the figures. 

Q. How is 25,36 read 7 

A. 2536 hundredths. 

a. How is 5,125 rea^ 

A. 5125 thousandths. 

Q. What ^ould 5125 thousandths be, written m the for 
gar or common fraction ? 

^- tm- 

This is evident from the fact, that kiAi (an imprope 
reduced to a mixed number again, is equal to 5,125. 

The pupil may learn the names of any decimal expressic 
ten-millionths, also how to read or write decimals, from t] 
Table :— 
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6 HundredOtt. 
IS Tboutudtlu. 
13!8 Ten-ThooiuHlllM. 
7, ud 8 TeoUu. 
9. m4 6, aod 9 MUioiiilM. 
. . . . f_d!6,UHlISHuiidndUu. 
.3,00000Q6 r^3,audSTai-HUlioDUu. 
365=365,0 000000 r.<36fi. 

Extreisesfor the Slate. 

Write Id decim&l Fonn 7 tenths, 42 hundredthii, GS uid SS 
haadredllu, 7 snd 428 thotu&ndths, 84 thousuidths, 3 ten-lhou 
undthB, 4 hundredcba, 3 ten-thouaandths, 3 millionth^, . 

Write tlie fractional part of the foltowingnumbenia die form 
of decimal., rix. G^, -^, &i^. 2^, 3t*jj> aSBTAn. 

Write the following decimal numbers in the form of vulnr 
or commcm fraclions, then reduce them to th^ir lowest terms l>j 
1 XXXVII.; thiu, 2,5 = 3^ = 2^ in itrloweBt terms. 



1. 45 A 


^.45^. 


7. 6,23. A. 6/e- 


2. 9,25. 


A. 9f 


8, 6,005. A. 63J0. 


3. 23,75. 


^.23}. 


9. 3,00025. A.3i,k^ 


4. 11,8. ■ 


A. Hi. 


10. 6,03. A. f,A. 


5. 19,9, ' 


A. 19ft. 


11. 9,3. A. 9^. 


6. 35,255. 


A.^M- 


12. 7,000005. A. -„^V 
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Hence we see that fractions, havikj^^ a common denomiaatory 
may be divided by^ividinff their numerators, as well as sub- 
tracted and added, and for me -same leason. 

1. At } of a dollar a yard, how many yards of cloth may be 
boug^ht for I of a doUar r 

In this -example, as 
the common denomi- 
nator is not used, it is 
plain that we need not 
find it, but only mul- 
tiply the numerators 
by the same numbers 
as before. This will 
be Ibond to consist in 
multiplying the nu- 
merator of the divisor 



OPERATION. 
Reducing the fhustions | and | to a 
common denominator, thus : — 

i i_ 

Then, -^ is contained in i^-as many 
times as 4 is' contained in 9, ss^li 

A. 2^ yurds. 



into the denominator of tli9- dividend, «nd the denominator of 
the divisor into the numerator of the dividend. But it will be 
found to be more convenient, i4 practice, to invert the divisor, 
then multiply the upper terms together for a numerator, ana 
the lower terms tor a denominator; thus, taking the last- 
example, 



i and f , by inverting the 
divisor, become -^ and ^; then, 
fxf=f=2iyards,asbe. 



Pftoor. j-, the quotient, 
midtipjied by -^, the divisor, 

A««,f ^i give* A=«f ,the 
divisor. 



From these illustrations we derive* thft f^lowfaig 

RULE. 

Q. How do you proceed |o divide one fraotipn by another ? 

A. I invert the divisoi^, theu multiply the upper 
terms together for a new numemlor, and the 
lower for a new denominator. 

JVote.— -Mixed numben mnatbe reduced to improper fractions, and ooflBpoond 
to simple terms. 

Proof. It would be well fortfie- pupil to prove each result, 
as in Simple MidtifdicatsoB!^ by muHmiyiiig the dirio^ and 
quotient together, to obtain the dividend. 

ilfiire Exercises far the: SkiU. 

2. At i of a dollar a. pack, how many pecks of saK may be 
bought for j- of a dollar ? A. 4f pecks. 

3. Divide ? by T^. Ifl. M =2. 

4, Divide f by st ^^ H^ «^^^ • - 
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5. Divide 1^ by ^. A. 3^. 

6. Divide 9^ by i of %, A, 37. 

7. How manytimeB is -^ contained in j- ? w9. ij. 

8. How many tinies is -^ eontained in §{■ ? A, 2j^. 

9. What number multiplied by f will make ^ ? A. 3^- 



REDUCTION OF FRACTIONS. 

it will be recollected, that in Reduction (f XXIX.) whole 
numbers were brought from higher to lower denominations 
by multiplication, and from lower to higher denominations 
by division ; hence, fractions of one denomination may be 
reduced to another after the same manner, and by the same 
rules. 

IT XLiVm. To REpycE Whqle Numbers to thb 
Fraction of a greater Denomination. 

L What part of d miles is 1 mile? 

2. What part of 4 miles is 1 mile ? Is2 miles ? Is 3miles ? 

3. What part of 1 yd* is 1 qr. ? Is 2 qrs. ? Is 3 qra. ? 

4. What part of 8< gallons is 1 gallon P Is 3 gallons ? 

5. Whit part'of 9 oz. is 1 oz. ? Is 2 oz. ? Is 5 oz. ? 

6. What part ^f 7 yds. is 1yd.? Is6yds.? Is7yds.? 

7. What part of $21 is $17 ? Is $11 ? Is $13 ? 

8. What part of 271 inches is 11 in. ? Is 251 in.? ' 

9. What part of 1 month is 1 day ? Is 2 days ? 

10. What part of 1 hour is 11 minutes ? Is 21 minutes ? 

11. What part of 19 cents is 11 cents ? Is 3 cents ? 

12. What part of 1 d. is 1 farthing? Is 2 qrs. ? Is 3 qrs.? 
la What part of 1 s. is 1 cL? Is2 d.? Is3 d.? 



1. What part of a bushel is 3 pl^ti 4 qts.? 



OPERATION. 

1 bu. 3 pka 4 qts. 

i _? 

4 24 

-1 . _4 

3 2 Denom; 2 8 Numer. 

Then a == i^ Ans. \ 



1 bu.==32 qts., and 
3pks. 4 qts.ssB28 qt8. 
Ttten, as 32.qt«.in}ike 

1 bushel, 1 qt. is ^ 
of a ba8hel,and 28 qts. 

38 times ^(=ff » 

|- hn.Ans.f the same 
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Hence we see that fracUoiu, iayiilg '• 



1, At } of ■ ddlUr ■ nrd, how maaj ;>idi of ctotfa natj be 
bODght for] ota,do]ltif 



A A 

Hiui, -^ u eoDluned m i^ ■■ muij 
tiiim u 4 w contained in 9, =-31. 

J. 31 JBdl. 



find it, bnt onlj mnl- 
tipl; tlie nnmentiHV 
bj the Bame noinben 
■■ befan. TUa will 



mnltipljing the mi- 
nmaloT of the diTuor 
iBto the deneminator of tb> diridend, vul the denomiBalor al 
the diTiaor into the nomerator <^ tiie dividend. But it will be 
fband to be more eoDTmiiait, in practice, to ioTert the diTiaor, 
then multipl; the upper temw together fi» a munenlor, and 
the lower temu tot a denominator ; thna, taUnf the lail 



pRDor. {-, the q^ 
multii4>e>l bj -J-, the diviMr, 



i and I-, bj inTcrting tfae 
diTiaor, become f-and {jthen, 
*?<i=!=2ir«rd.,«b.- 
£tte, Jiu. 

rroan theae illiutiationi we derive' the Mlowinf 
RULrK. 
Q. How do fta proceed to iSnda amt batlioB b; anotber f 

A. I invert the dirisor, thea multiply the u^ier 
terms together for a new maimMor, and the 
tower for a new denonuDator. 

Mu.— Hiisd 

pBoor. It would be well for the panl t , 
aa in Simple MaHailiatMm, bf moHialjFing the diriav 
qootient together, to obtain the diiidcoid. 

Mnr Exerdaesfor tktSlMt. 
'^ At ^ of a dollar a peck, how man; pecki of lalt e 
itfor{^ofadoIUi> j1. 4|peckB. 

TiJe f bf ]^ A. ^<ls«\^. 
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5. Divide li by^. Ji. 3^. 

6. Divide 9^ by ^ of |. ^. 37. 

7. How many times is -^ contained in j- ? w9. 1 J . 

8. How many times is i^ eontained in §f- ^ ^* ^iH' 

9. What number multiplied by f will make ^ ? ^. 3^* 



REDUCTION OF FRACTIONS. 

it will be recoHected, that in Reduction (f XXIX.) whole 
numbers were brought from higher to lower denominations 
by multiplication, and from lower to higher denominations 
by division ; hence, fractions of one denomination may be 
reduced to another after the some manner, and by the same 
rules. 

IT XLiVin. To REDVCB Whqle Numbers to thb 
Fraction of a greater Denomination. 

1. What part of 12 miles is 1 mile ? 

2. What part of 4 miles is 1 mile ? Is2 miles ? Is 3miles ? 

3. What part of 1 yd, is 1 qr. ? Is 2 qrs. ? Is 3 qra. ? 

4. What pail; of 8' gallons is 1 gallon ? Is 3 gallons ? 

5. Whit pait'of 9 oz. is 1 oz. ? Is 2 oz. ? Is 5 oz. ? 

6. What part ^f 7yds. ibIyA,? Is 6 yds.? Is 7 yds..> 

7. What part of W is $17 ? Is $11 ? Is $13 ? 

8. What part of 271 mches is 11 in. ? Is 251 in. ? ' 

9. What part of 1 month is 1 day ? Is 2 days ? 

10. What part of 1 hour is 11 minutes ? Is 21 minutes ? 

11. What part of 19 cents is 11 cents ? Is 3 cents ? 

12. What part of 1 d. is 1 farthing? Is 2 qrs. ? Is 3 qrs.? 
la What part of 1 s. is 1 d.? Is 2d.? Is 3d.? 



1. What part of a bushel is 3 pkst 4 qts.? 
OPERATION. 

1 bu. '3 pka 4 qts. 

4 8 



4 24 

-1 . _4 

32 Denom; 28 Numer. 

Then U = h **»«. \ 



1 bu. = 32 qts^ and 
3pks. 4 qts.ss=28 qts. 
Then, as 32 qts.jniike 

1 bushel, 1 qt, is -^ 
of a bushel, and 28 qts. 

28 times ^=ff = 

\\m.An8.y the sami 
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V 

containing Zl-^ gallong ?-20475. in ,8 of a barrel ?-252. In 
,42 of a barrel ?-i323. In ,6 of a barrel ?-189. In imi^- 
barrels ?-3548475. In 1,75 barrels P-55125. In 125,626769 
barrels ?-39572438535. Jl. 39574 ,9238535 gallons. 

6. What will 8,6 pounds of flour come to, at $,04 a pound ?•> 
:i44. At $,03 a pound P-258. At $,035 a pound ?-301. At 
$,0455 a pound ?-^913. At $,0275 a pound P-236a0. 
J. $1,5308. 

7. At $,9 a bushel, what will 6,5 busltels of rye cost ?-585« 
What will 7,25 bushels ?-6525. Will 262,555 bushels ?- 
2362995. . Will ,62 of a bushel ?-558. WiU 76,75 bushels ?- 
«i9075. Will 1000,0005 bushels P-90000045. WiU 10,00005 
Wushels F-9000045. jJ. 1227,307995. 



DIVISION OF DECIMALS. 

If LtfVI* In multiplication, we point off as many decimal* 
in the product as there are decimal places in the multiplicand 
and,,multiplier counted together ; and, as division proves mul- 
tiplication, by making the multiplier and multiplicand the divisor 
and quotient, hence there must be as many decimal places in 
the divisor and duotient, counted together, as there are decimal 
places in the dividend. . ^ 

1. A man bought 5 Vards of cloth for $9,75 ; how much was 
it a yard.? $8,7i> = 875 cents, or lOOths; row, 875-^-5 = 175 
cents, or 100ths, = $l,75, Ans. 

OR 

By retaining the separatriz, and dividing as in whole num- 
bers, thus : — 

As the number of decimal pltutes in 
the divisor and, quotient, when count- 
ed ^pgether, must always be equal to 
the decisnal places in the dividend, 
therefore, in this example, as there 
are no decimals in tlie divisor, and 
two in the dividend, by pointing off two decimals in the 
quotient,.the number of decimals in the divisor and quotient 
wi'^ be e,' jal to the dividend, which produces the same result 
I* "lefore.' 

2. At $2,50 a barrel, how many barrels of cider can I have 
^br |ll r $11 =1100 cents, or lOOths, and $2,50 = 250 cents, 
•♦r lOOths •. tlien, dividing lOOths by lOOtha, the quotient vViil evi- 
denlly Lw» a whole numl^r, thus ; — 



OPERATION. 

6)8,75 
Ans, $1,75 
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OPERATION. 

2Sf^)li00{4iii barrels, Ans. 
1000 



100 
250 



In this txample, 
we have for an an- 
Bwer 4 barrels, and 

iii of another bar- 
rel. But, 'instead 
of stopping here in 
the process, we may 
brinff the remain- 
der, 100, into tenths, by annexing a cipher (that is, multiplying 
by 10), placing a decimal point at the right of 4, a whole num- 
ber, to keep it separate from the lOtlis, which are to follow 
The separslrix may now be retained in the divisor and divi- 
dend, thus : — 

OPEKATION. 

2,50) 11,00(4,4 Ans. 
1000 



1000 
1000 



We have now for an an- * 
swer, 4 barrels and 4 tenths 
of another barrel. Now, if 
we count the decimals in 
the divisor and quotient 
(being 3), also the decimals 
in the dividend, reckoning 
the cipher annexed as one 
decimal (making 3), we shall find again the decimal places 
in the divisor and quotient equal to the decimal places m the 
dividend. We learn, also, from this operation, that, when there 
are more decimals in the divisor than dividend, there must be 
ciphers annexed to the dividend, to make the decimal places 
equal, and then the quotient will be a 'whole number. 

Let us next take the 3d example in Multiplication, (ITLV.) 
and see if multiplication of decimsijs, as well as whole numbers, 
can be proved by Division. 

3. In the 3d example, we were required to multiply ,15 by ,05 ; 
now we will divide the product ,0075 by ,15. 

We have, in this exam- 
ple (before the cipher was 
placed at the left of 5), four 
decimal places in the divi- 
de;id, and two in the di- 
visor; hence, in order to 
make the decimal places in the divisor and quotient equal to 
the dividend, we must point off two places for decimals iii the 
quotient. But as we have only one decimal place in the quo- 
tient, the deficiency must be supplied by prefixing a cipher. 
The above operation will appear miore evident by common 

fractions, thus : ,0075 =s» i oVo tt? wid ,15 = t^^ ; now loVotf i* 

divided by ^ by inverting ^ (1[ XLVU.'^,\.\i\3a,^>$C^^ 

"=* tUS^vt = T^TT = >06, Jlns.f as before. ' 

13 



OPERATION. 

, 15), 0075 ( ,05 ^«5. 
75 
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From these illostrations we derire -the. following 

Q. How do yoa write the numbers doWn, and divide 1 

A. As in whole numbers. 

Q. How many figures do you point ofTin the quotient for decimals ? 

A. Enough to make the number of decimal 
places in the divisor and quotient, counted to- 
gether, equal to the number of decimal places in 
the dividend. 

Q. Suppose that there are not fig^^es enough iu the quotient for 
this purpose, what is to be done ? ' 

A. Supply this defect by prefixing Ciphers to 
said quotient. 

Q. What is to be done when the divisor has more decimal places 
than the dividend ? . ^ ^ 

A. Annex as many ciphers to the dividend as 
will make the decimals in both equal. 

Q. What will be the value of the quotient in such case^ ? 

A. A whole number. 

Q. When the decimal places in the divisor and dividend are equal, 
and the divisor is not contained in the dividend, or when there is a re 
maindcr, how do you proceed '7 

A. Annex ciphers to the remainder, or divi 
dend, and divide as before. 

Q. What places in the dividend do these ciphers tadce 1 

A, Decimal places. 

More Exercises for ike Slate, 

4. At $,25 a bushel, how many bushela^f oats may be bquipht 
for $300,50? jj. 1202 boshels. 

5. At $il2i, or $,125 a yard, how many yards of cotton cloth 
may be bought for $16? Jl, 12B yards. 

6. Bought 12d. yards of tape for $,64; how much was it a 
yard ? A. $,005, or 5 mills. 

7. If -you divide 116,5 barrels of flour equally among 5 men, 

how many barrels will each have ? A. 23,3 barrels. 

Jfote, — The pupiJ miut continue to bear in mind, that, before he proceeds 
to add together the figures annexed to each question, he most pref x ciphers, 
when reqaired by the rnle for pointing off.' 

8. At $2,255 a gallon, how many gallons of rum may be 
bought for $^,1875 ?-125. r'or $56,375 ?-25. For $112,76?- 
50. For $338^ ?-150. jtf. 237,5 gallons. 

9. If $2^ will board one man a week, how many weeks 
can he be boarded for ftl001^< -44^. Yox t^tK!iK^^V^»Sl& 
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For $SiOO,7 ?-892. For $100,35 ?-446. For $60,75?- 
^, 828,4 weeks. 

10. If 3^355 bushels of com will fill one iMurrel, how ma 
btfreU will 3,52275 bushels fill .M06. Will ,4026 of a bfishe: 
19. WUl 120,780 bushels ?-36. WiU 63,745 bushels i»-19. y\ 
40,260 bushels (^12. ^. 68,17 barrels. 

11. What is the quotient of 1561,275 divided by 24,3i*-64 
By 48,6?-32125. By 12,15 F-1285. By 6,075.^-2 
4. 481,875. 

12. What is the quotient of ,264 divided by ,2 .M32. By ,4 
66. By,02?-132. By/)4?-66. By,002.M32. By ,004?- 
tf. 219,78. .*» 



ri:duction of decimals. 

I Li VII- To CHANGE A VuLOAR OR COMMON FmJ 
TION TO ITS EQUAL DECIMAL. 

1. A man divided 2 dollars equally among 5 men ; what p 
of a dollar did he give each ? and how much in lOths, or decima 

In common fractions, each man evidently has f^ of a doll 

the answer ; but, to ^press it decimally, we proceed thus :— 

OPERATION 

Numer. 

Denom. 5)3,0(,4 
20 



Ans, 4 tenths, s=3v4. 



In this openMron, we cannot 
vide 2 dollars, thenumerator, by 
the denominator; but, by aaiw 
ing a «i|^¥ to 2, (that js, mu 
plying by 10,) we have 20 tent 
or dimes) then 5 in 20, 4 tim< 
that is, 4 tenths, = ,4 : Hence 1 



common fifactf'oii f , reduced to a decimal, is ,4, Ans 
2. Reduce T^ to its equal decimal 
OPERATION. 

32)3, 00(, 09375 

288 



In this example, by annexing c 
cipher to 3, maiing 30 tenths, 
find that 212 is not contained in 
>l6tb» f cdnsequenily , a cipher m 
be written in the lOths' pkce 
the quotient. These 30 tenths n 
be brought into TOOths bjr ann( 
ing another cipher, making J 
hundredths, which contain 32, 
tim^; that is, 9 hundredths. 
continuing to annex .ciphers 
lOQOthS, &c , dividing as before^ 
oblaixi fl9(3rR>> Ans. "?v^ t^«w>5 

iJje ciphers annexed to the numeialox,^, YJ^ %\i»5^.^flA' 

equal to the decimal places in the c^notiftTvl. 



120 

240 
224 



160 
160 
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JWCe. — In the lut aniwer, wo hare Atb plaeei fbr depinnlfl ; bat, as tte S 
In the fifth place is only xoo^ogO o^ &<>ni^ i' w^^' ^ found sufficiently exiet 
for most practical purposes, to extend the decimals to only three or four places. 

To know whether you haye obtained an equal decimal, changv 
the decimal into a common fraction, by placing its proper de- 
nominator under it, and reduce the Traction to its lowest terms. 
If it produces the same common fraction again, it is riorht ; thus, 

taking the two foregoing examples, ,4 = '^ = ^. Again, 
^09375 == lOoOoO ^^ "^a"' 

From these illustrations we derive the following 

RUIiE. 

CI- How do you proceed to reduce a common fraction to its equal 
dacunal ? 

A. Annex ciphers to the numerator, and divide 
by the denominator. 

Q. How lon^ do yott continue to anpiex ciphers and divide ? 

A. Till there is no remainder, or until a deci 
' mal is obtained sufficiently exact for the purpose 
required. 

-Q. How many figures of the quotient will be decimals ? 

A. As many as there are ciphers annexed. 

Q. Suppose that there are not figures enough in the quotient Ihr 
this purpose, what is to be done 7 

A. Prefix ciphers to supply the deficiency. 

More E7C€rr.ocs for the Slate. 

5. Change J, J. i, and ^V to equal decimals. Jt. ,5, ,75, 
,25, ,04. 

4. What decimal is equal to ^ .?-6. What = f .'-5. What 
= -^ .'-75. What = -^ .M. jJ. 1,34. 

5. What decimal is equal to i^ .'-<5. Whatssf ?-^ 
What = A?-5. What«A?-175. What=«i^i>-625. ^.1,6. 

6. What decimal is equal to ^i'-llll. What=|.?-4444. 
What = ^.?-10101. What=i.»-3333.* ^. ,898901.+ 

* When decimal fractious conlinue to repeat the same figure, like 333, 4be^ 
in this example, they are called Repetenda, or Circulating Decimals. When 
only one figure repeats, it is called a single repetend ; but if two or more 
Ilfan§ repeat, it is called a compound repetend : Uiua, ,333, &e. is a rinf le 
rmateadf ,010101, Aco. a eompoimd Te|ie\«\^. 
When other deeimale come V>efoT« c\t«xi\axVa( ^«cATM\%^^!k ^xo, ISSB^tkA. 
deeinuki ig called a mixed repetotid 
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'UliYUI* To REDUCE CoMPOtTND NuMBERS TO DECI- 
MALS OF THE HiaHE«T DeNOAHNATION. 

1. Reduce 15 b. 6d. to the decimal of a pound. 



OPBRATION, 

12)6, Od. 
ilO ) 15,5s. 



In tliis example, 6d.sss-^ of a shii- 

linff. and -^, reduced to a decimal by 
H LVIL, is equal to ,5 of a shilUng, 
which, joined with 159., makes=;15,58. 
In the aanie manner, i5|5 a. + 20 a. aa 
,775£, ^ns. 



It is the eommod practioa, lntt«*d of writiaf the repeating figures soreral 
times, to place a dot over the repeating figure in a single repetend ; thin, 111, 

Stc., is written 1 ; also over the first and last repeating figure of a componnd 

repetend ; thus^ for ,030303, A:e. we write, ,03. 

The value of any repetend, BOtwithstaading it repeats one figure or mora an 
infinite number of times, coming nearer and nearer to a unit each time, tiiou^h 
nover reaching it, may be easily deterioined by commoa fractions; as will 
appear from what fbllows. 

By reducing X to a^ decimal, we have a quotient consisting of ,1111-^ ScCy that 

Is, the repetend ,1 ; •^, then, is the value' of the repetend 1, the value of ,333, 

Slc. ; that is, the repetend 6 must he three times as much ; that is, & and 

,4 = J J ,5= ^ i and ,& =-| = 1 whole. 

Benee we have the fUkywtng R0LE Air okanging a single repetend to its 
equal commoa fraction: — Make the given repetand a numerator, writing 9 
underneath for^a deaomloator, and it is done. 

What Is the value of ,i? Of^? Of,4» Of ,7? Of ,6? Of ,6? Ji. ^t 

h l» h f ' f • 
By changing -^ to a decimal, we shall have ,010101, that is, the repetend 

,01. Then, the repetend ,04, being 4 timea as much, must be ^W-, and ,& 
must be ^J, also ,45=^. 

'^7^7 be reduced to a decimal, it produces ,doi. Then the deciulal ,004, 
being 4 times as much, is tf^n-» and ,0063: ^^. This prineii^ will be 
true for any number of places. 

Henee we derive the following RULE for reducing a oirculating decimal to 
a common fraction : — Make the given repetend a numerator, ana the denoni- 
oator will be as many 9s as there are figures in the repetend. 

Change ,18 to a common firaetion. w9. X% = •^. 
Change ,7d to a eommon fraction. ^. |f = ^ 
Change ,003 to a common fraction. Ji. -g-f-g- = ^j^lT* 
In the following example, viz. Change ,83 to a common firaetion, the rs- 
peating Bgure ia 3, that is, ^, and ,8 is -^*, tihen ^,VQl^«^ «{l\M«id^^^ 
13» 
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* 

Hence we derive the following 
Q. How must the leverel denommations be placed f 

A. One above another, the nighest at the 
bottom. 

Q. How do you divide f 

A. Begin at the top, and divide as in Reduc- 
tion ; that is, shillings by shillings, ounces by 
ounces, &c., annexing ciphers. 

Q. How long do you continue to do so 1 

A. Till the denominations are reduced to the 
decimal required. 

More Exercises for the Slate, , 

2. Reduce 7 s. 6 d. dears, to the decimal of a pound. 

j9. 378125X 
8. Reduce 58. to the decimal of a pound. A, fflSJL 

4. Reduce 3 fitrthingB to the decimal of a pound. 

Ji, ;003125X. 

5. Reduce 2 qrs. 3 na. to the decimal of a yard. A. ,6876yd. 

6. Reduce 2 s. 3 d. to the decimal of a dollar. A.JfJSTS, 

7. Reduce 3 qrs. 3 na. to the decimal of a vard. A. ,9375 yd. 

8. Reduce 8 ox. 17 pwts. to the decimal or a pound Troy. 

J. ,'3^5 lb. 

9. Reduce 8 £. 17 a. 6 d. 3 qrs. to the decimal of a pound. 

" 878125iB. 



t a po 



a unit, ifl, by beinf in the sacond place, |- of ^^ »»^ » ^■^^ '^ ^'^ "A 
tided together, thui, ^ + ^ = }J = J^, Au. 

Henee, to find the value of a mixed repetend— Fint find the valoe of the 
repeating deeimali, then of the other decimals, and add theie reiulta together. 

SL Change ,91^ to a common ftaetion. A. -f^f^ + gin ~ ^H = "H"* 

iV«^,ll + lS«,916. 

8. Change fiOS to a common ftaetion. Jt, -^^^ • 

To know IT the reanlt be right, change the common firaetion to a decimal 
again. If it produces the same, the wmk ii richt. 

Repeating decimals may be eaaily multiplied, •obtraeted. Ice. by fint ndae- 
log them to their equal common fiactions. 






* in »«*»'' 

,>„v<.up«*^^;.pn deciio*' »■ pound 

^"^"« -j61«fi- "*«# l-V^V' 
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Application of the two foregoing Rules, 

1. What will 4 yards of cloth oost, in pounds, at 78. 6 d. a 
yard? 7b. 6 d., reduced tp a decimal, ss ^5iC. X 4 yds.ss 
il,500 I »" ^ / 

20 

10,000 Jlns,l£.10n. 

2. At $6 a cwt., what will 2 cwt. 2 qrs. of rice cost ? A. $15. 

3. At f20 a ton, what will 15 cwt. 2 qrs. of hay cost? 

A. $15,50. 

4. What cost 6 cwt. qr. Tibs, of sugar, at $ 11^25 a cwt. ? 

A. $68,203 +. 

5. What cost 60 g^. 1 pt. of mm, at $ ,78 a gallon ? 

A. $46,897-^ ■ 

6. At $1,25 a bushel, what will 36 bu. pk. 4 qts. cost ? 

A. $45,156^- 

7. At $4,75 a yard, what wiH 26 yds. 2 qrs. of broadcloth 
cost? jj. $125,87(1. 

8. At 2£. 10 s. a cwt., what will 6 cwt. 3 qrs. of rice cost ? 
2£. 10 s. =x2,5£., and 6 cwt. 3 qrs. = 6,75 cwt. ; then, 6,75 X 

2,5 = 16,875£. X 20=17,5 s. X 12 = 6d. A. 16£. 17s. 6d. 

9. What will 6 gallons 2 qts. of brandy cost, in pounds, at If 
shillings a gaUon? ^.4£.17 8.6d. 



REDUCTION OF CURRENCIES. 

^ I^X. An apology may L/ some be deemed necessary Ibi 
the omission, in this work, of much that is contained in othei 
treatises, respecting what is called '' the currencies of the differ- 
ent United States." The author, however, deems ii rather 
necessary to apologize for introducing the subject at jeuI. Those 
merely nominal currencies, originally derived from Great 
Britain, have long been obsolete in law, and ought to become 
so in practice. So long, however, as that practice continues, it 
may be necessary to retain a brief notice of it in elementary 
works. 

JVote. — It was not intended that the ibllowinf Table should be exact in every 
particular to a mill, but enooffh bo to correspond with the pecuniary eale«la> 
tions current among men of -business; and, as such, it will be committed to 
memory more easily. 
The design of tne Table is not that it bKduU be \««Lmed by rote^ bat by 
actim/ ea/caJatioa9 from a few data: thus, as 1 laxlVAng \» \ w «.cfewV^%tt 
S&rthiage axe §.. AgAiOj as 3 d. M 4 oeau, and Zu «x« % «e\i\A^xik«ik^%«'^^ 



REDUCnON OF CUARENCIES. 



ifia 



■raMtenta. It wofold be veil Ibr tiw 
pafil to thu objeoi by «^kii«tioM.' 



tMdMi Id diraet tiii ttlraUon af Um 



Repeat the 



TABJLE. 



I ferthing 


. . b . . ^ «r • pMMgPi • 


. (Mr . . 4 of a cent 


2 farthings . . an . . j- orapen^r, . . or . . f of a cent 


3 farthings ..■».. f or«peimj, . . or . . 1 cent 

4 farthings . . m . . 1 r»vt . . or . . 1^ cent 


Ptoce. cts. «. ^. d. etf. f. d« d. ets. 


1 - H 


1 ami 1 an 13, or 18 


2 a»l 6 an 30, « 42 


3 «• 2f 


1«»1 2«. U, «19^ 


2 and 9 «• 33, or 46 


3 an 4 


1 and 3 an 15, « 21 


3 and an 36, or $0 


4 « 6i 


1 uul 4 an 16, « 22 


3 and 3 an 39, cr 54 


4^an OX 


1 .«1 5 an 17, « 23^ 


3 a»! 6 an 42, or 58^ 


6 an 7 


l.«I Can 18, •r25 


3 ..d 9 «« 45, or 62j 


6 an 84 


1 and 7 an 19, or 26^ 


4 and an 48, v 66§ 


7 an 10 


1 aod 8 an 20, or 27| 


4 and 3 an 51, or 71 


8 an 11 


1 aad 9 an 21, «r 29 


4 and 6 ai^ 54, or 75 


^ an 12^ 


lan^lOan 22, .30^ 


4 aad 9 an 57, or 79 


to an 14 


1 «d 11 » 23, « 31^ 


5 «Kl an 60, « 83^ 


11 an 15 


1 and 12 an 24, or 33^ 


5 and 6 an 66, « 91} 


12 an 16f 


2 «id 3 i«« 27, «r 87^ 


6 and u» 72, or 100 



1. At 3 farthings a yard, what win 2 jards of tape cost in 
cents? 

2. What will 2 sticks of twist cost, in cents, at | d. a 
stick? At id. a stick? At |d. a stick? 

3. At 7 d. apiece, bow many cents will buy 1 inkstand ? . 
Will buy 2? Will buy 3? 4? 5? 6? 

4. How many cents must you pay for 2 rulers, at 9 d. 
amece? Fori? For 6? For 8? For 16? For 24? 
For 32? 

5. What will 2 yards of lace come to, in centi, at 1 s. 6 d. 
a yard? What wUl 3 yards ? What will 4 yards ? What 
will 6 yards ? 

6. When oats are 3 s. 6 d. a bushel, how many cents will 
buy 2 bushels ? 

7. When rye is 3 s. a bushel, how many cents will bay 
2 bushela ? How many 3 bushels ? Hssr tosKKi '^'^ \^^s« 
man^r 8? 
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8. When com is 4 a. 6 d. a bushel, what are 3 husbels 
worth in cents? What 4 bushels ? What 8 bushels? What 
12 bushels? 

9. How many cents make a dollar ? A, 100. 

10. If a Latin Graiknar cost 6 slullings, how many dol- 
lars will buy 2? Qow many 4? How many 6? How 
many 8 ? How manv 20 ?. 

11. What will 2 barrels of flour come to, at 30 shillings 
per barrel? What will 3? What will 6? What will 7? 

12. If you buy a book for 1 shilling and 6 pence, and give 
. the bookseller a fifty-cent piece, how many cents in chimge 

must he give you ? 

13. If you buy a Latin Grammar for 4 chillings and 9 
pence, and give the bookseller 1 dollar, how many cents 
must he pay you ? 

14. If you have 4i pence a week, how many weeks will 
come to a dollar ? How many ^ %^ How many to 3 ? 

15. If I pay 1 s. 6d. for 1 meal of victuals, how many 
mealscan I have for a dollar? For 2 dollars ? For k a dol- 
lar? For I of a dollar? FQr3dollai8? For 4? 

16. When broadcloth is 12 s. a 3rard, for how many (fol<^ 
lars can you buy 2 yards ? How many 3 ? How many 5 ? 

17. You buy a isdX for 18 shilling ana ^'Sre the store- 
kee|)er a five dollar bill ; how many dollars must he give 
you in change ? ^ 

18. How many cents are 28. 2d.? 2s. 5d.? 2b. 7d.? 
2s.l0d.? 3s.id.? 3s.5d.? 38.8d.? 4s.2d.? 48. 
5d.? 4s.7d.? 7s.7d.? 98.0d.? 10s.6d.? i2s.? 
128.6d.? 12s.9d.? 138.? 148.6d.? 15s.? 15flL 
6d.? 15b. 9d..? 168. 6d.? 178. 6d.? 18s.? 218.? 
24s.? 278.? 308.? 368.? 428.? 488.? 548.? 
608.? 668.? 



Q. What is that, which you have now been domg, called 7 

A. Reduetion of Currencies. 

Q.^ Ara pouods, shilliogi, pence and farthinga the -same m «n 
ooiiBtnesf 

A. They are the same in name, but not in 
value. 

Q. What was their value fonneriy in England and her American 
eoloniesf 

A. The same. 

V. H%aliiasoeeasioiiedihediffiBr«Mem'viSlnA\ 
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:: A/The legislatures of these colonies emittei 
or put in circulation, bills, which depreciated i 
value in various degrees. 

Q. What is (he number of shQIingt, which it takes in any state, 
maki a dollar, called 7 

A. The currency of that state. 

Q. How many sfalUinn make a dollar in fhe New England StaM 
Virginia, Kentucky, and Tennessee f 

A. 6 shillings. 

Q. What name £es the currency of these states take T 

A. The New England currency. 

New England Currency. — To rtduee tkit Currtmc^ 

Jfederal Money, and Federal Money agitin to the same Currency >-> 
Q. What part of a .poui)d is J[l, or 6s. of this eorrency f 

A, A = A J decThmlly, *= ,3. 

1. How many dollan in 3£ 88. 3d. ? 

By reducing SX. 8a 3d. to decimala, by f LVUI., we ba 

3^i25i&. Now, since every'^S of a pouna is a dollar, it is e^ 

dent, that, as many ti;i les as ,3 is contained in 3,4125j&., so mai 

doUaLTs there will be, ihus : — 

The papil must reoolleet that, in divui 
of deeimua, th«re must be the same bv 



OFBRAT' 

»3)3,41' 



I. 



$11, .5, Ans. 



her of deeimahi in the diviMir aad qaoti< 
tiiat there is in the diridond. There are 4 
the diTidondj'aad 1 in the diriior} coo 
qaently; there moit be 3 pointed on in \ 
quotient. 



2. Ho' .juiy poands in (11 ,375 ? 

This cinple being the reverse of the last, it ia eyident tl 
m'« .nultiply by ^. « 

OPERATION. 

$11,376 
,3 



4«3^.8a.3d. 3,4125 

20 



8,2500 
12 

8^000 



It will be recollected by the pu 
in pointing off, that there most \n 
many decimal placet in Uie prodi 
as there ere decimal place* in h 
midt4>Uerand mnltiphcead. 



^ 
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From thete Ulustnttiona we derive the foUowisg 

RULB. 

Q. How do jou reduce the New England currency to federal 
money 1 

A, Reduce the question to the ()ecimal of a 
pound, and divide by ,3. 

Q. How do you reduce federal money to the same eurreney 

again ? 

A. Multiply by ,3. 

More Exercises for the Slate, 

3. Bought a building for 17£. 15 a. 6 d. ; how many dollan 
will pay for it? ^.$59^25. 

4. How many pounds in (59;25 ?<-17-15-6. In $177,75?- 
53-6-6. In $355^?-106-13. In$71?-21-6. In $142?- 
42-12. In $568 .?-170-8. ^. 412£. Is. 

5. What will 15 barrels of flour cost, in dollars, at 6£. 16 s. 
N. E. currency a barrel .?-340. At 1£. 10 s. a barrel .?-375. At 
7£. 7 8. a barrel .^-36750. At 6£ 10 s. 6 d. a barrel .'-32625. At 
6£. 4 8 6 d. a barrel .'-^1125. AJ^VniQ. 

6. What will 4 acres of land cost in pounds, at $50 an acre .'- 
60. At $49 an acre.'-Se-lO. A^ $48 an acre .'-57-12. At ' 
$25 an acre .'-30: At $12 an acre ?-14-8. At $24,50 an 
acre .'-29-8. ./9. 250X.4s. 

7. What will 4 acres of land eost in federal money, at 15i&. 
an acre .'-200. At 14 jS. 14 b. an acre .'-196. At 14£. 6 s. an 
acre .'-192. At 14£. 4 b. an acre ?-189333. At 3je. 128. an 
acre .'-48. At 7jC. 4 s. an acre .'-96. wl. $921,333. 

8. What will 15 barrels of rum cost, in pounds, at $22^75 a 
barrel .'-102-7-6. At $23,75 a barrel 7-106-17-6. Af^.T^ 
a barrel .'-93-7-6. ^.3^. 12 s. 6 d. 

9. A gentleman in Virginia purchased a house for 300jS. 15 a. 
6 d.,-1 002583, 40 acres ofland for 61jS. 5 s. 6 d.,-20425, and ex- 
pended for repairs lOdiC. 9s. 8 d.-364944. What did the whole 
amount to in fedoral money ? A. ^1371,777. 

New York Currency. — Q. What is the currency of Ne«w 
York, North Carolina and Ohio called 9 . f 

A\ New York curremcy. 

Q. How many shillings make a dollar of this currency T 

A. 8 shillings. 

Q. What part of a pound is 8 s. 7 

A. p%- = tV ; decimatty =i A* 



^f 
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RuLK. Q. How d J you proceed to redace this currency to federal 
money, and federal money to the same currency again ? 

A. Take ,4, and proceed with it as with ,3, in 
the last rule. 

Exercises for the Slate. 

1 . Change 204jC. 18 8. to dollars and cents. 

204£. 18 8. = 204,9je. +4 = $512^35, Ans. 

2. Change to federal money 409£. 168.-102450 ; 136£. 12 8.^ 
34150; 413J&. 16 B.-103450 ; 49je. 128.-124 ; 50j&. 28.-12525; 
600£.-1500. w3. $4149,75. 

3. Will you change into New York currency $22,078.'- 
^-16-7-1; $44,154 .?-17.13-2-3; $88,312 .'-35-0-5-3 ; $176,624.'- 
70-12-11-3. A. \2Sl£. 9 s. 34 d. 

4. What will 20 yards of cloth cost, in dollars and cents, at 
15 8. 6 d. a yard .'-3875. At 12 s. 6 d. a yard .'-3125. At 13 s. 
6 d. a yard .'-3375. At 17 s. 6 d. a yard .'-4375. A. $147,50 

Pennsylvania Cdrrency. — Q. What is the currency of 

New Jersey, Pennsylvania, Delaware, and Maryland called ? 

A, Pennsylvania currency. 

Q. How many shillings make a dollar of this currency 7 

-4. 7 s. 6 d. 

Q. What part of a pound is 7 s) 6 d. ? 

A. 7 s. 6 d. F= 90 d,, and 208. = 240 d.; then, 

Rule. Q. How do you redace this currency to federal money ? 

A. Divide by f ; that is, multiply by 8, and 
divide by ^. 

Q. How do you reduce federal money to the same currency 

A. Multiply by f . 

Exercises for the Slate, 

1. Change 60 j&. 15 s. to federal money,* 

60£. 15s.=:60,75je. X 8=.486-f- 3 = $162, Ans. 

2. Chanire $162 to Pennsjlvama currency. 

$162 X 3 = 4gi6 -?- 8 = 60,75je. = 60£. 15 s. .4iw. 

3. Change to dollar, and cents «0^ 213332; 250£ 16 s.- 
C^id80; 243je.-640; 1£, 158. 7d.-4744; 50je.7s. 2d.-134288. 

/» $1661.165 -f. ^«^ o^^o 

4. w *^ -ou change to Pennsylvania currency $9,50 .'-3-11-3 ; 
$S>350?-l0-lo-a; $57 .'-21-7-6 ; $85,50 .'-32-1-3 ; $42,25?- 
fs 1640-2; $126,75 r-47-ia-7-2; $633,75 .'-237-13.1-2. -^ 

14 
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Georgia Currency. — Q. What is the currency of Caw 

Jina\nd Georgia called 7 

A, Georgia currency. 

Q. How many shillings make a dollar of this currency ? 

^. 4 s. 8 d. 

Q. What part of a pound is 4 s. 8 d. 7 

A. 4 s. 8d. = 56 d., and 20s. = 240d. ; then, 
56 d. \s ji^jj £. z= ^ £. 

Rule. Q. How do you reduce Georgia currency to federal 
money ? . 

A. Divide by ^j^; that is, multiply by 30, and 
divide by 7. 

Q. How do you reduce federal money to the same currency 
again? 

A. Multiply by ^. 

Exercises for the Slate. 

' 1. Change 835£. 9 s. to federal money. 

835,45 JB. X 30 =2506350 -^7 =$3580^, Ans. 

2. Change $3580,50 to Georgia currency. 

$3580,50 X 7 =25063,50-5- 30 = 835£. 9b. Jlns. 

3. Change to federal money 208£. 17 s. 3 d.-895}25 ; 1M£ 
8 9. 7 d. 2 qr8.>447^ ; 252je. 3 8. 1 d. 2 qTB.->1080669. 

A, $2423^356. 

4. Will you change to pounds, shillings, &c., $447,562 ? 
104-8-7-1; $895,125 .?-208-17-3; $1080,669 7-.252-3-1-1. 

j3. 565ie. 8 s. 11 d. 2 qrs. -f . 

English or Sterling Monet. — Q. How many shil- 
lings of this money make a dollar ? 

A. 4s. 6d. 

Q. Whatpart ofapound is48. 6d. 7 

Al. 4 s. 6 d. = 54 d., aiid 20 s. = 240 d. ; then, 

?^ 1 IS ^fhr£. = ^ £, 

Rule. Q. How may sterling money bd reduced to federal 
money ? 

A. Divide by 3^; that is, multiply by 40, and 
divide by 9. 

Q. How do you change federal money to sterling money ? 

A. Multiply by ^. 

* Exercises far the Stale. 

] . Change 2l£. 7 s. 6 d. to fedetal money . 

iSl£. 7b. 6d. ==21,375 X'A0==«55J0fe-%-^«^^.JI«»* 



-REDUCTION OF CURRENCIES. IHO 

3. Change jk95 to «te|-lingr money. A. 2l£. 78. 6 d. 

3. Change 2l£. 78. 6 d. to federal money.' A. $95. 

4. Change $285 to iterling money. A. 64£. 2 8. 6 d. 

Canada CuRRENCT. — Q. What is the enrrency of Canada 
and Nova Scotia called 7 

A. Canada currency. 

Q. How many shillings of this currency make a dollar T 

A. 5 s. 

Q. What part of a pound is s. f 

A* 1^ = J- 

Rule. Q* How do you change this currency into federal money T 

A. Divide by \ ; that is, multiply by 4. 

Q. How do you reduce federal money to Canada currency T 

A. Multiply by \ \ that is, divide by 4. 

ETcercises for the Slate, 

1. A gentleman, residing in Boston, contracted a debt of 
dOO£. 178. in Halifax ; how many dollan will pay the debt ? 

200je. 178.=s200^£. X 4 = $803,40, Ans, 

2. A, reeiding in Montreal, sent 300£. Canada currency to 
B, his correspondent in New York, to purchase 120 barrels of 
floor. The flour cost $12,50 per barrel ; how much, in Canada 
currency, is the balance which is due ? A. 75£. 

3. A merchant in Quebec wrote to his correspondent in 
Philadelphia, to purchase a large ouantity of cotton. His cor- 
respondent writes he has purchasea 300 bales, each containing 
275 pounds, at 10^ cents per pound. How many pounds Can- 
ada currency must the merchant remit to his agent to meet the 
purchase pnoe f A, 2114jC. 1 s. d d. 

Fkfreign Cdins are estimated in the United States 
according to the following 

TABLE. 

Livre of France, 9 ,l8j. 

Franc of France, 8 ,18|. 

Guilder or Florin of the U. Netherlands, . . $ ,40. 

Mark Banco of Hamburg, $ ,33 j- 

Rix dollar of Denmark, $ 1,00. 

Real of Plate of Spain, ... $ ,10. 

Milrea of Portugal, t 1,24, 

TahofChim, . . %\,«».« 
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^agoda of India, ,.,.,$ 1,84.. \ 

lupee of Bengal, $ ,60J 

L pound sterling of Great Britain, ..*...$ 4,44^ 
L pound sterling of Ireland, $ 4,10, 

1 . Reduce '500 liyres of France to federal money. 

] liyre = $,l8i; then, 500 X 18j| = i92,50, .4n» 

2. Reduce $92^ to livres of France. ^. 500 livres. 

3. Reduce 5000 francs to federal money. ^•^. $937^. 

4. Reduce 12500 florins to federal money. Ji, $5000. 

5. Reduce $5000 to florins. A, 12500 ^rins. ^ 



Questions on the foregoing. 

1. How many are 40, 5, and 9, added together? How 
lany 100+194-».J> How many 400 + 50+545+9? 
low many 500 + 100+80+20? How many 89 + 9+ 
+ 6? 

2. How many are 6 times 50? 10X100? 10x1000? 
0X60? 30x40? 

a What number added to 20 will make 30 ? Will make 
0? Will make 39? Will make 89? 

4. What number multiplied by 4 will make 8? Will 
lake 40? Will make 400? 600? 1000? 

5. What number divided by 8 will make 2 ? W*ill niako 
;? Will make 10? 

6. If the, minuend be 40, and the subtrahend 21, what will 
e the remainder ? 

7. If tlie remainder be 40, and the subtrahend 20, what 
rill be the minuend ? 

8. If the divisor be 6, and the quotient 8, what will the 
ividend be ? 

9. If the quotient be 10, and the dividend 120, what will 
he divisor be ? 

10. If the product of two numbers be 84, and the multi- 
licand 7, what will the multiplier be? 

11. What will 120 yards of cloth cost, at 50 cents a yard ? 
Divide by the aliquot part, found in IT XXVIII.) At 33^ 
ents ? At 25 cents ? At 20 cents ? At 16| cents ? At 
^ cents? At 10 cents ? At 5 cents ? 

1^. How many times wiU a \lt^e WL<&el^Q*vDis2bj»& m^ 
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cumference, turn round in gmng 1 foot, or 12 inches ? In 
going 3 feet, or 36 inches? In going 5 feet? 12 feet? 
How many times in goinj? across uie street, allowing it to 
he 3 rods, 3 yards, and 1 root, or 660 inches ? 

13. What must bo the circumference of a wl^ecl that 
turns round twice in going 2 feet, or 24 inches ? 

14. How many shilSngs in 8 d. -|-6 d. -f- ^0 <^* ? 

15. How much does 19 s. 6 d. lack of 1£. ? 

16. How many pounds are 2 times 30 s. ? 4 4- 10 s. ? 

17. Divide 15 s. by 2. 

18. Reduce f to its lowest terms. 

19. Reduce -j^^, ^^ -j^, -j^^y, to their lowest terms. 

20. What fraction can you use for -fj-, t^^, -^^ f > ^ ? 

21. What part of a month is 1 day? •^. ^j^. Is 2 days? 
4- t^=tV- Is 5 days? ^. i^= f Is 7 days? ^. ^. 

xs 8 days? ^, ^?r = A* Is 9 days? A, ^j =^ tV I^ 
15 days ? A. U=^h Is 20 days ? w3. f J = | 

22. How much is i of i ? jofi? jlof^ofi? 

23. How much is |^ of J? -^ of A"'^ 

24. How many times is 2 contained in § ? How much is 
i off? 

25. How many times 2 in A-? (To divide a fraction, we 
iBukiply the denominator, or divide the numerator.) 2 in 

tV? 3inA? 3inif? 4inf^? 

26. How much is ^ of ij^ of a month? ^ of J of a month ? 
§ of a month divided by 2 is how much? How much is ^ 
tiffjofamonth? 

27. James iias j^ of a dollar, Rufus |, and Thomas tlie 
remainder of the dollar ; what is Thomas's part ? 

28. William had j^ of a ticket, Henry j, and James i| ; 
what part of a ticket did they all own ? (f^ind how many 
6ths each had first) 

29. What kind effractions are the following, viz. i|, }, 5j, 

30. Reduce j to a decimal. 

31. What decimal is equal to ^ ? i? -A? i ? 

32. James has ,2 of a ticket, William ,5, Thoiifias ,2, and 
Harry the remainder ; how much does Harry have ? 

33. What is the amount of ,3 + ,4-f ,1 ? 

34. Multiply ,6 by ,5. 

^. How much is ,5 of ,5 ? 

14* 
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96. How much is j3 multiplied by A ? 

37. Divide ^ by ,6. 

38. Divide ,8 by ^. . 

39. Divide ,6 by ,15. 

40. From ,5 take ,25. 

41. ^ of 14 is 2 ; 2, then, is ^ of what number 7 

42. ;^ of 4 is 2 ; 2, then, is ^ of what number ?r 

43. 3 is ^ of whitt number ? 

44. 4 is -J of what number ? ^ 

45. 5 is 1^ of what number ? 

46. 10 is j: of what number? 

47. 7 is -J of what number ? 

* w- Exercises for the ShUe. 

1:2685^874-84-60= .5.^840. 
2.3789543 — 2689= j9. 3786854. 

3. 7236845 X 1732= Ji. 12534215540. 

4. 803645 4- 201 = J}. 4445$^. 

5. nvAm*^ = ^.2433ftimi. 

6. 7 is tV of what number ? A. 490. 

7. 26 is ^ of what number ? A. 104. 

8.-20£. 13 s. 4d.4-100£.15B. 6d.4-10d.4.15s.4.1s. S^d 
4-id.4.1|d.= .4. l22JB.6s.4d. Iqr. 

9. From 1£. 15 s. take 19 s. | d. ^. 15 s. 11 d. 1 qr. 

10. Multiply 16 by |. Ji. 10}. 

11. Divide 16 by |. ^. 24. 

12. Multiply i by 30. Ji. 25. 

13. Divide f by 30. A.-^. ' 

14. Multiply i of I by 15. £. 5|- 

15. Divide J of | by 15. Ji, ^. 

16. A man bought 4 hogsheads of molasses : the first con 

tained 76f gallons ; the second 63^ gallons; the third 79} gal- 
lons, and the fourth 59}- ^lons. How many gallons in the 
whole ? (Reduce the fractional parts to a common denomina 

tor before you proceed to add.) J. 279T^ft(\ir. 

17. 3700x^4-^(^ + 6 + 37,5 4- TTny«innr= . 

jf. 3744,200605. 

1 8. What is the value of ,990625 of a pound ? 

jtf. 19 s. 9d. 3qrs. 
JO, From 29 years, 5 mo. 3 daya, take ^Yvwun 4^ xivaixs^fi^. 
J. 29 years, 5 mo. ^ da^a, Yww^ta,^ xafiwaXfc^ 
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IftU. — When it w requirad to find the distance of time ftom ooe date to 
another, it may be eaaify done by^ubtraeting the first date ftom the last, 
reckoainff the monthi according to their order in the year} thui, January ie- 
Iit mo., February Sd mo. j &c. 

20. Wh»t is the difierence of time between March 27, 1827, 
and February 15, 1828? 

(19) (30) 

1828, 2d mo. 15th day. 
1827, 3d mo. 27th day. 



la computing interest, we reekon 
30 days to the mouth, aiul 19 months- 
to the year. 



Ans. 10 mo. 18 days. 

21. What is the difference of time between April 14, 1827J- 
and March 16, 1828 ? A. 11 mo. 2 days. 

22. A note, dated July 1, 1826, was paid J«ne 20,4828; 
how long was the note on interest ? A,\ year, 11 mo. 19 days. 

23. A note, dated Nov. 15, 1820, was not paid till Dec. 1, 
1828 ; how long was it at interest i Ji,Q yearn, mo. 1^ daya. 



INTBBJQST. 



If L<XI. Q. If the interest df 100 dollars for 1 year id 
6 dollars, what will be the interest of 200 for the same time ? 
Of 300 .J^ Of 400? Of 600? 

Q. What will be the interest of 100 for 2 years ? For 4 
years ? For ID years? 



Q. What is that which is pcdd for the use of money called T' 

A. Interest. 

Q. How, then, may it be defined ? 

A. Interest is an allowance made by the bor 
rower to the lender for the use of money. 

Q. What is that which is paid for the use of 100 for 1 year called ? 

A, The rate per cent. 

Q. Why called the rate per cenU ? / 

^. Because per cent,, or per centum, means^ 
by the 100. 

Q. How, then, is interest computed ? 

A. At so many dollars for each 100 dollars, so 
many cents for ieach 100 cents, so many pound 
for each 100 pounds, &.C. fot \ ^j^^x. 

4 
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Q. How is it computed on a greater or letfs sum than 100, or a 
tong^er or shorter time than 1 year ? 

A. In the same proportion. 

Q. What is the meaning of per annum 7 

A. Each year, or by the year. 

Q. What, then, is the meaning of 6 per cent, per annum 7 

A. 6 dollars for the use of 100 dollars, 6 tenU 
for 100 cents, &.c., for 1 year. 

Q. When the rate per cent is established by law, what is the 
interest called 7 

A. The legal, or lawful interest. 

Q. What is the legal interest in the New England States 7 

A. 6 per cent. 

•Vote.— in the state of New York, it is 7 per cent. 

Q. When there is no mention made of the rate per cent., what rate 
per cent, is understood 7 

A. The legal rate. 

Q. What is the sum lent called 7 

A. The principal. - 

Q. When the interest and principal are both added together, what 
is it called ? 

A. The amount. 



Hiiiee, nt 5 per Rpnt., t!ie interest of 100 cents for ]3 mo. is 6 cents, the iii-> 
terest will always be | as many cents as there are months ; that is, \ the nom- 
h:{r of months will express in cents the interest of $1 for said months; thus, 
the interest of $1 for 12 months being 6 cents. 8 mo. will be 4 cents, for 4 is 4 
of 3 mo. ; and in the some proportion for any length of time. 

Now, as the ititerest of any sum over 1 dollar is proportionally more, u 5 
dollars, for instance, the interest of which is 5 times as many cents as the iki- 
turest of $1« and as cents are lOOths of a foliar, it follows, that multiplying 
any donamination, as pounds, dollars, cents, &c, by | the number of montha, 
will give a product that will be the interest, either in cents or lOOths, which 
are easily hi;pu^ht into dqllars, or whole numbers, by cutting ofiTtwo figures m 
t!iO product, (that is, dividing by 100.) 

Hence, to find the interest of any sum of dollarg, pounds, 
lillings, or eagles^ for one year or more, we hare the following 

Q. How do you proceed 7 

A. Multiply by half the number of months, and 
cut off two figures at the right, (for dividing by 
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Mental Exercises. 

1. What is the interest of $8 for 4 monthfl ? A, 16 ctf. 

2. What is the interest of $4 for 4 months? A. 8 etc 

3. What is the interest of 92 for 6 months? A. 6 etc. 

4. What is the interest of $20 for S months ? w^. 20 ct». 

5. What is the interest of $80 for 10 months ? A. $4,00. 

6. What is the interest of $40 for 1 year, or 12 months ? 
A. $2,40. 

7. What is the interest of $8 for 1 yr. 4 mo. ? ;9. 64 cts. 

8. What is the interest of $5 for 1 yr. 6mo.? .^ 45 etc. 

9. Whot'is the interest of $1 for 4 years ? .4. 524 cts. 

10. What is the interest of $8 for 2 mo.? A. 8 cts. What 
is the amount ? A, $8,08. 

11. What is the interest of $6 for 1 yr.? wd. 36 cts. What 
is the amount ? A» $6,36. 

12. What is the interest of $1 fox 4 years ? .^.24 cents. 
What is the amount? A, $1,24. 

13. What is the interest of 100£. for 2 months ? A.. 1£. 
What is the amount ? A. 101£. 

14. What is the interest of ^X)£. for 1 yr. 8 mo.? A. 1£. 
What is the amount? •€. 11£. 

15. What is the interest of $2,50 for 2 mo. ? A 2 cts. 5 m. 
What is the amount? A $2,525. 

J 6. What i8 the interest of $6,50 for 2 mo. ? A. 6i cts. 
What is the amount ? A. $6,5iSjl. . 

Exercises for the Slate, 

1. What is the interest of $240,30 for 3 yrs. 4 mo. ? 
3 yrs. 4 mo. =s40 mo. •^^j=20,.half the number ^ months. 



OPERATION. 

240,30 
20 

$48,0600, ^n5. 



In this exampfle, as there are two i>laces 
for cents in the moltipUeand, there will be 
two also in the product; then, cutting off 
two more figures, (for dividing by 100,) we 
have $48,06, Jhu. 



2. What is the interest of f 400 for 2 yrs. 6 mo. > A, $60. 

3. What is the amount of $50^ for 4 yrs. 1 mo. ? 

'. A. fG22^. 

4. What is the interest of $75 for 2 yw. 6 mo. ?-1125. Of 
$250 P-3750. Of $800 .MSO. Of $95 ?-1425; Of $650 ?- 
9750. .5. $280,50. ^ « ^ 

5. What y the interest of $1500 foT 4 mo.^-3ft. 1^^ 
mo.?-45. For 10 mo,?^76. For 1 yx. % ifto.VV5&. ^^^ 
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I yr. 8 mo. ?-150. For 4 vm. 2 mo. !*-375. For 6 yn. 6 tap. •*- 
585. ^.$1365. 

6. What is the amount of $75 for 2 yn. 6 mo. ?-8685. Of 
$S»0 J»-28750. Of$800?-9a). Of $96.M0925. Oft650?- 
74750. jtf. f2150^. 

7. What 18 the amount of $615,75 for 5 yrs. .'»-«00475. For 

II yra. 1 mo. .M025223. For 7 yr». 2 mo. .?-880522. 

j3. ^06,22 -f-. 

8. What k the interest of $7650 for 3 yrs. 3 mo. .M49175. 
For 3 yrs. 4 mo.?-1530. For 6 yrs. 6 mo. ?-298350. Foi 
8 yrs. 2 mo. .'-99450. ^. $6999,75. 

9. What is the amount of $7,50 for 10 yrs. 1 mo. P-12037. 
For 2 yrs. 3 mo..?-85l2. For 1 mo..?-7537. For 11 mo.?- 
7912. For 1 yr. 7 mo. .'-8212. Ji,^4f£l+. 



H LXH« Binca dayk are alimyi either 90th« of a montb, or somcf 
greater part, as halves, 3ds, 4thB, 5tlis, &e. ; thus, 1 day = -^ ; 9 days =s 
^, Mrliich, being reduced tbits lowest ternu, is •^; 3 daysr=^, or J^ ' 
5 days = ^, or -X ; 90 days = ^, or ^; it follows, that, if these parts 

be diminished in the same proportion as the months, that is, if half the firao 
tional part be talMn for a multiplier, the product will express the interest foi 
the days in cents, or lOOths, which, divided by 100, as befoie, will be the in 
tersst required. 

To halve any thing, we divide by 2. 

AUs. — It will be recollected, that, to divide a fraction by 2, we oan 

Multiply the denominator, or divide the numerator. 

1. What is the interest of $60 for 15 days? $60 

16 days = -^ or ^ mo. -f-S = ^, moltiplier. J. 

Ans, $ ,15. 

2. What is the interest of$24 for 10 days? $24 

10 days = -J^ mo. = ^+9= ^multiplier. \ 

Afu. $ ,04. 

3. What is the interest of $120,60 for 20 days ? $120,60 

90 days = ^ mo. =a-| ^9=^, mulUpUer. ^ 

Ant. $^020. 

4. What is the interest of $360,60 for 19 days ? $360,60 

19 days= ^ mo. -t-9= |^, mulUpkir. ^ 

\ • ■ 
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Hence, Ut find the inteieit of any ram for days, we have tbe 
following 

RUIiB. 

Q. How do vou proeeed fifst f • 

A. I find what fractional part of a month the 
days are, and reduce the fraction to its lowest 
terms. 

Q* What do you make the miiltiplier f 

A. Half of this fraction. 

Q. How do you balv« the fraction f 

A. Halve the numerator, or double the denom- 
inator. 

Q. After yoa have miiltiplied by the fracti(», what is to <be done 
with the product, to get the interest 7 

A. Cut off two figures, as before. 

Mental Exercises, 

1. What 10 the interest of $120 for 15 days ? •^. 30 cts. 

2. Interest of $60 for 15 days ? A. 15 cts. For 10 da. ? 
A. 10 cts. 

3. Interest of $18 for 20 da.? wl 6 cts. For 10 da.? 
w9. 3 cts. 

4. Interest of $120 for 1 da.? wl 2 cts. For 2 da.? 
A. 4 cts. 

5. Interest of $60 for 3 da.? wl3cts. For 6 da.?.^. 6 cts. 

Exercises far the Slate, 

1. What is the interest of $1200 for 2 da. ? '^$1200 

9 dayi=^-i-9=^, multiplier. ^ ^ 

Ans, 40 Ota. 

2. 1/^hat is the interest of $600 for 20 da. ? $600 

90 days = fj = f +8=^, mnlUpUer. ^ 

./^.$2,00 

3. What is the interest of $2400 for 15 da. ? A. $6. 

4. What is the interest of $3600 for 10 da. i A. $6. 

5. What is the interest of $726 for 20 da. ? A. $2,42. . ^ 

6. What is tte interest of $1200 for 1 da. ?-20. For : ^ * 
r,0. Tot 4 di. .'Is.0. For 5 da. ?-l . Fox IQ d^. '.-a. ¥^i ^» .v ^^ 

3. For. 20 da. ?-4. For 25 da. ?-5. A. %V^f!ft. 



\ 
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7. What is the intecest of $120 for 8 jxa, 4 ma. 15 da. ' $130 

Syri. 4mo. = 100-»-2=50; end ISda.J m«.-4-2=4; then,) gnt. 
the multiplier for the days and moaihs is 504. \ ^ 

- 6000 
30 



>- Ans. $60^ 

8. What is the interest of $1200,60 for 1 yr. 
•0 mo. 24 da.? $1200,60 

lyr. l0mo.=99-i-3=Umo.; andMda. |^==^-i-l 

8=f ; themaltiplieT»theo»iall|, ) ^ 

1320660 
48024 



^iw. $136,868-^ m.' 

jVbte. — ^When the daya are an even nvmberf It wiB oftentimea be found con- 
venient to find what ftactional part of a month half the daya will be, without 

nalving the firaetioD alkeiwarda; tliua»for 80 daya, take 10 dayi=:-J^=^, 

the multiplier. 

9. What ii the interest of MSO lor 29 days ? A. 87 cts. 

10. What is the amount of $180j6afor 2 yrs. 4 mo. 2U ^. ? 

./?.$ 206,486. 

11. What is the amount of $36,69 for 2 yrs. 1 mo. 5 da. ? 

wfl. $41,205i^. 

12. What is the interest of $300 for 1 yr. 6 mo. 15 da. ?- 
2775. For 2 yrs. 6 mo. 15 da. P-4575. For 3 yrs. 4 mo. 10 da, ?- 
6050. For 4 yrs. 4 mo. 5 da. .^^7825. jtf. $212,25. 

13. What is the interest of $600,50 for 2 yrs. ?-7206. For 
1 yr. 8 mo. ?-6005. For 2 yrs. 8 mo. 1 da. ?-9618. For 5 yrs. 

7 mo. 12 da. P-202368. For 8 yrs. 4 mo. 4 da. ?-30065. 

.4. $731,308. 

14. What is the interest of $700 for 1 yr. .^-42. For 6i mo f 
2275. For 4 mo. i»-14. For 20 da. P-233.3. .^.$81,083. 

15. What is the amount of $60000 for 3 da. .?-60030. For 

8 da. i>-60080. For 9 da. .'-6009(). ^.$180200. 

16. What is the interest of $60 for 2 mo. 1 da..?-61. For 2^ 
mo2da.i>-62. For 2 mo. 3 da. ?-63. j9. $1,86. 

17. What is the interest of $60 fpr 2 mo. 7 da. i'-67. For 2 
mo. 8 da. .?-68. For 2 mo. 12 da. .'-72. A. $2,07, 

IS. What is the interest of $1200 for 12 yrs. 11 mo. 29 da. ? 

A. $935,80. 

*hl?iiCMBgoing example, although it is as difBcuU a one ai inually occun, it 
^'^'it'tiMj one tbicd of thu D4ttal numher of fi^r<;» required by other methods. 



INTfiAEST. Itg 

^ IfiXIU* it ia erident, that, when th« rate ia either more or let 

uma 6per cent., the interest for the given rate will be a eertain part of 6 per 
eenl. j thus, 5 per cent, will be -^ as miseh as 6 per cent., 4 per eent. 4 as 

maeh, H per cent. -^ as mach, &c. 

To get 4, ^ of any number, we multiply by the nunerator, and divide by 
the denominator; and, as the denominator will always be 6, and the nunera* 
tor the given rate, hence, 

To find the interest of any siim, when the rate ii not 6 per 
cent., we have the following 

RUIiE. 

Q. How do yott proceed ? 

A. Find the interest for 6 per cent, as before. 

Q. How do ^ou proceed next f 

A. Multiply the interest of 6 per cent, by the 
given rate, and always divide by 6. 

1 What is the interest of $600 ibr 1 yr. S mo. and 15 days, 
at 5 per cent. ? 

600 

7 i mo. 



4200 
150 



ji 



4350 int. at 6 per cent. 
5 



6)21750 

Ans, % 36j25 int. at 5 per cent. 

2. What is the interest of $240 for 2 yrs. 6 mo. at 1 per cent. ?-* 
6. At 2 per cent. .^-12. At 4 per cent. .^-24. At 6 per cent. .?- 
36. At 10 per cent. ?-60. At 5^ per cent. .?-33. A. $171. 

3. What 18 the interest of $480 for 3 yrs. 2 mo.,, at 15 per 
cent. P-228. At 20 per cent. .?-304. At 10| per cent. ?-r6340. 
At ISiper cent. .?-23560. At 7 per cent. .?-10C40. 

A. $1037,40. 

4. What is the interest of $600 for 15 mo., at 2| per cent. ?- 
20625. At 3| per cent. .?-28125. A, $48,75. 

5. What is the interest of $600 from January Ist to March 
let ?-6. From January 15th to May 15th .^-12. From. Jqjvos^rj 
15tli to September 15th,?^24. A. $42. 

a Whai is tha amount of $500 from MmcYl \^Mx,V^^>^ 
March 10th, J827 ?-500. From March 2^^>i, V^i^^Nft ^^^^^^ 
t5 
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29th, 182G ?-680. From March 16th, 1820, to March leih, J 82| ?- 
C20. j3. $1890. 

7. What is the interest of 4^60 from June 1st, 1826, to No- 
vember Ist, 1827.^-510. From April 1st, 1825, to August 16th, 
1826 .?-495. From July 4th, IfiSS, to August 19th, 1^ .^-1125. 
^.$21,30. 

8. What is the interest of $300 from September 5th, 1825, to 
September 25th, 1826 ?-l. From August 9th, 1826, to Decern- 
ber 24th, 1827 ?-2475. A. $25,75. « 

0. What is the amount of $180 from October 1st, 1826, to 
December 1st, 1830 .? .4. $225. 



% LXIV* A concise and practical f2v2e for the State of 
JVe?o York, in which the interest is established by law at 7 per 
cent. It has been remarked, that 7 per cent, is {- of 6 per 
cent. ; that'is, i more than 6 per cent. : hence, 

Q. To find |he interest at 7 per cent., what is the 

RUIiE 1 

A. Add ^ of the interest, at 6 per cent, (found 
as before), to itself ; the sum will be the interest 
at 7 per cent. 

Jfou. — The interevt for any rata per cent, nay be fonod in the aune man- 
ner, by ittbtracting, when the given rate ia under 6 per cent., and adding, when 
it is more. 

1. What is the interest of $360 for 20 dajs, at 7 per cent. ? 
Jfew Method. Old Method, 

i360 f360 

. i . ! 

I) $ 1,2 ate per cent. 1 = ^)2520 

20 210 



Ans, $1 , 4 at 7 per cent. 15 = ^ ) 10 5 

5z=4\ 35 



Ans. 9 1,40 

2. What is the interest of $60 for 2 yrs. 4 mo., at 7 per 
cent. ? A. $9,80. 

3. What la the amount of $\20,(%) for I yr. 6 mo. 10 da., at 

7 per cent. ? A. $133,497^^ m. 
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4, What is the amount of $241^ for 6 mo. 20 da. ?-25b58. 
For 1 mo. 1 da. .^-242663. For 1 yr. 4 mo. 5 da. ?-263946. For 
2 yrs. G mo. 25 da. ?-284582. A, $1041^61 +. 



IT LjXV* Since 6 per cent, is ^ on $100, that is, t§ f 

of the principal, and 5 per cent. t^» &A,<i hence, 

To calculate the interest at any rate per cent., when the time 
is 1 year, we proceed as follows : 

RUIiE. 

Multiply by the given rate, and cut off two 
figures, as before. 

]. What is the interest of f 220,4 

$220,40 for 1 yr., at 9 per cent .' 



f 19,8 3 60^725. 

2. What is the interest of $1200,30 for 1 yr., at 12jk per 
cent. } A. |150,03,7. 

3. What is the amount of $80,10 for 1 jrr. at 2^ per cent. ?- 
82102. At 5 per cent. ?-«4105. At 10 per cent. .'-8811. At 
4^ per cent. ?-83704. At 1^ per cent. P-95919. 

A. $433,94 +. 



f LiXYI. COMMISSION. Q. When an aUowance of 9« 
much per cent, is made to a person called either a correspondent, 
(actor, or broker, for buying, or assisting in buying and selling goods 
for his employer, what is it called ? 

A, Commission. 

RuLi. Q. Since commission, insurance, buying and selling 
stocks, and loss and gain, are rated at. so much per cent., without 
regard to time, how may all these be calculated ? 

A, Multiply by the rate per cent., and cut off 
two figures, as in the last rule. 



1. What would you demand for selling $400 worth of cotton, 
for 2|| per cent, commission } 

$400 X 2i) and cutting off two figures, =r $10, commission, Ana. 

2. My conespondent informs me that he has purchased goods 
to the amount of $5000; what will his coimmBsivii «xsvQKmN.\A> 
aX 2^ per cent. ? Jl, $125. 

3. What must I be allowed for aelUng ^QO i^mti!^ q^ \i^^vi«^ 
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at $2,50 per lb., for 2 per cent^- commission ?-15. Tor 2} per 
cent P-20625. For 5 per cent. ?-*3750. For 6^ per cent P-4875. 
For7percent?-5250. ^^.$174,37^ 



INSURANCE. Q. What is the aUowance of so much per eeot 
made to persons, to make good the losses sustained by Gie, storms 
&c./ called 7 

A. Insurance. 

Q. By what same is the instrument that binds the contracting par 
-ties called 7 ' ' 

A. Policy. 

■Q. What is the sum paid for insurance called 7 

A. Premium. 



1. What will be the premium for insnring an East India ship 
valued at $S5000, at 1^ per oenti A. $3875. 

2. What is tlie premium for insuring $2600, at 20 per 
cent?-520. At 30 per cent?-78d. At 1^ per cent '-481. 
26i per cent ?-689. j9. t^70. 



STOCK. Q. What is the eeneral name for all moneys invested 
in trading companies, or the flinas of government, called 7 

A. Stock. 

Q. When ;Sfl0O of stock sells for 5IOO, how is the stock said to be 7 

A. At par. 

Q. When is it said to be above par and when below par ? 

A. Wheif$100 stock sells for more than $100, 
it is said to be above par ; when for less than 100, 
below par. 

Q. When it is above par, what is it said to be ? 

A. So much advance. 



1. Wbat is the value of $2500 of stock, at 106 per cent. ; 
thatis, 6 per cent advance? .^. $2500 X 106 = $2650. . 

2. What ia the value of $1000 of insurance stock, at 95 per 
cent ; that is, 5 per cent below par ? Ji. $960. • 

a. What is the value of $1200 of bank stock, at 3 per cent 
below par ; that is, 97 per cent ?-ll64. At 112 per cent., or 12 
per cent, advance .M344. At 87^ per cent. .^-1090. At 12} 
per cent adrance ; that iS} 1124 P^^ <^^^< ?-t1!^. j9..$4906. 



mmmm^ 
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JL09S AND GAIN. 1. Bought a piece of broadcloth for $80 ; 
how mach must I sell it for, to gain 10 per c«nt. ; that is, 10 
per cent, advance, which is 110 per cent, on the cost ? $80 X 

.2. Bought 9, hogshead of molasses for $50, and, 5 gallons 
having leaked out, I sold the remainder at 10 per cent, loss ; 
that is, 10 per cent, below par, being 90 per cent, on the cost ; 
what did I |ret for it .? A.$^, 

3. If I pay $50 for a piece of broadcloth, how must I sell the 
same 80 as to gain d(^per cent.; that is, 20 per cent, advance, 
or 120 per cent.'«n the cost ? A. $60. 

4. Bought rum at $1^25 per gallon ; fmd, by accident, so 
much leaked out, that I am content to lose 20 per cent.; how 
must 1 sell it per gallon .^ ^9. $1. 

5. A merchant bought 400 harrels of flour for $3500; how 
must he sell it per barrel, to gain 25 per cent. .' Jf. $10,93|. 

6. Bought sugar at 15 cento per lb. ; at what rate must I sell 
it a lb. 80 as to gain 20 per cent. .M8. So as to gain 25 per 
cent.?-1875. 30 per cent. .'-195. 40 per cent.i*-%l. 45 per 
cent. .^-2175. 50^ per cent. ?-225. 65 per cent. .?-2475. 75 ' 
per cent. .'-2625. " 90 per cent. ?-285. 100 per cent., or to 
double my money .'-30. A. $2,31. 

7. Bought 100 tjerces of rice, each tiesce weighing 300 lbs. 
net, at 6^ cento per lb.-1875; 30 pipes of ^ioe* fer $1,12| per 
gallon-425250 ; 3 hhds. of rum for 90 cento per gallon-170l0 ; 
40 barrels of flour for $7i| per barrel-300; and 40 bushels of 
salt for 7 s. 6d. or $l,2o per bushel-^ : how much must all 
the said articles be sold for, to gain 50 per cent., being 150 per 
cent, on the first cost .' A. $9971,40. 



IT JLiXVJLl. Time, Rate per cent., and Amount 

GIVEN, TO FIND THE PRINCIPAL. 

1. What sum of ready money M>ut at interest for 1 yr. 8 mo. 
at 6 per cent., will amount to $220 .' 

The amount of $1 fbr 1 year and 8 mo. is $1,10 ; then, $220 
^ $1,10 = $200, .tfnf. 

Rule. Q. How, then, would you proceed, to find the principal 7 

A. Divide the given amount by the amount of 
$1 at the given rate and time. 



2. What principal, at 6 per cent., in 5 years,will amount to $650 •* 



In this example, in dividioff $650 by $1,30. we annex two ciolMw U» 5AA^\a 
make ihe decimal pheea in Ui9 divisor and aividend equal. (^m«^'\i^\.^ 
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3. What pzineipal, at 6 per ce&t, in 1 year 2 mo., wilt 
amount to $642? ^. |600. 

4. What principal will amount to $691,50 in 2 yrs. 6 mo. 15 
da^ at 6 per cent. ? A, $600. 

5. A correipondent has in hia hands $210, to be laid out in 
goods ; after oedncting his own commission of 5 per cent., how 
much will remain to be laid out ? 

It ii evident, that the eomxniMion whieh he received, added to the nioney 
laid out, most make fSlO ; henee $910 maj be comridered the amount, and 
the money laid out the principal : oonaequentljri the queition does not differ 
materially from the foregoinc. m such queitions aa these, in which time is 
not regarded, the amoont of $1 is the rate per cent, added to $1. 

It will be recollected, that 6 per cent, is 6>*cents on 100 cents, or $1 ; 5 per 
cent., 5 cents ; the amoont, then, of $1, at 5 per cent., is 5 cents added to $1, 
making $1,05 ; then, «210 -h $1,06=: $900, An*. 

6. A fiictor leoeiTes $1040 to be laid out in goods, after de- 
ducting his own commission of 4 per cent. ; how mncn does his 
commission amount to .' 

The som laid out, foood as before, is $1000; then, 1040^1000 =$40, com- 
mission, tAe Jbmoer. 

7. A factor receives $2100^ from which he wishes to deduct 
his commission of 5 per cent.; what will his commission 
amount to ? A. $100. 



DISCOUNT. 1. William owes Rufhs $1272, to be paid in 1 
year, without interest ; but Kufus, wanting his money imme- 
diately, saj^s to William, I am willing to allow you 6 pe^ cent, 
the lawful interest, if you will pay, me now ; w;hat sum ought 
William to pay Ruftis .' 

It is evident tliat he onght to pay just snoh a sum as. pot at interest, would, 
in 1 year, amount to $1979 ; or, m other words, such a principal as would 
amount to $15273. This question, therefore, is solved in the swose ntanaer as 
the preceding. $1979 -s- $1,06 = $1900, the jSiw. 



Q. What is an aUowaoce made for the paymeot of a sum of money 
before it becomes due, called ? 

A. Discount. 

Q. What is the sum called, which, put at interest, would, in the 
given time and rate, amount to tiie given sum or debt ? 

A. The present worth. 

Q. In calculating interest, what would the present worth be called t 

A. The principal. 

Q. Wliat would the given sum, or debt, be called ? 

A. The amount. 

Q. What is the discount of anv sum e^^ to t 

A. The interest of its present worth for the 
same time. 
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Q. As opemtioos in disoount are substantiaUy the same as in the 
^ecediof paraj^aph, what is the rule, which was there given, that is 
;^pifeabie to discount 7 

Rule. A. Divide the given sum, or debt, by 
the amount of $1, at the given rate and time;, 
the quotient will be the present worth. 

Q. How is the discount found i 

A. By subtracting the present worth from the 
given sum or debt. 

M'oie. — It will be recollected tha^t, when no per centi is mentioned, 6 per 
cent, is ondorttcKMl. 

2. What is the presQiit worth of $133,20, due 1 yr. 10 mo. 
faenee? ^.$120. 

Proof. 3. What is the amount of $120 for 1 yr. 10 mo. ? 
(Perform this example by the rule for calculating interest.) 

A. $133,20 
4. What is the discount of $660, due 1 jrr. 8 mo. hence .' 

wd. $60 
Fboqf, 5. What is the interest of $600 for 1 yr. 8 mo. ? 

^.$60.. 

6. What is the discount of $460, due 2 yrs. 6 mo. hence > 

j9. $60. 

7. What is tiie present worth of $1350, due 5 yrs. 10 mo. 
hence? jd. $1000. 

8. Bought goods to the amount of $520, on 8 mo. credit ; how 
much ready money ought I to pay as an equivalent ? A. $500. 

9. Bought goods in Boston, amounting to $1854, for which 
I gave my 9ote for 8 mo. \ but, being desirous of taking it up 
at the expiration of two months, what sum does justiee require 
me to pay ^ A, $1800. 

, 10. What is the discount of $615. due 5 mo. hence ? 

A. $15. 

11. What is the present worth of $1260, due 10 mo. hence ? 

A. $1200. 

12. What is the present worth of $1272, due 2 yrs. hence, 
discounting at 3 per cent^ } A. $1200. 

13. What is the present worth of $51,50, due 6 mo. hence ?- 
50. Of $204, due 4 mo. hence ?-200. Of $13000, due 5 yrs. 
hence ?-10000. Of $9440, due 3 yrs. hence ?-8000. 

A. $18250. 

14. What is the present worth of $515, due 6 mo. hence I 
500. Due 1 yr. hence P-485849. Due 15 mo. hence P-479069 
Due 20 mo. hence P-4S8181. Due 4 yrs. hence i>-415322. 
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5 liXyiTIi Time, Rate fer cent., and Intebast 

BEING given, to FIND THE PRINCIPAL. 

1. What sum of money, put at interest 1 yr. 8 mo. at the rate 
of 6 per cent., will gain $20,60 Interest ? 
The interest of $1 for 1 yr. 8 mo. =10 cts. ; then $90,60 -i-$,IO = $906, w9iw 

Rule. Q. IIow, then, would yoa proceed 7 

A, Divide the given gain or interest by the 
interest of $1 at the given rate and time; the 
quotient will be the principal required. 



2. A certain rich man has paid to him every year, $48000 
interest money ; how much mone^ must he have at interest P or 
what principal will gain $48,000 m 1 year, at 6 per cent. ? 

3. If a man's salary be $12000 a year, what principal at in^ 
teiest for 1 irr. at 6 per cent, would gain the same ? 

./?. $200000. 

4. Paid ^45^ the lawful interest on a note, for 2 yrs. 6 mo. ; 
what was Uie face or principal of the note ? Ji. $300. 



t liXIX. The Principal, Interest, and Time,^ 

BEING given, to FII^D THE RaTE FER CENT, 

1. If I have $2000 at interest, and at the end of the year I 
should receive $120 interest, what rate per cent would that be ' 

The interest of fSOOO at 1 per eent. for 1 year, ifl |90; therefore, $lSi0.^90 
=^, that i«, 6 per cent., the rate tequired. ^ 



Rule. Q. How» then, do you proceed to find the rate per cent 1 

A. Divide the given interest by the interest of 
the given sum, at 1 per cent, for the given time ^ 
the quotient will be the required rate. 

3. If I receive $60 for the use of $600, 1 yr. and 8 mo., what 
is the rate per cent. ? A. 6 per cent 

3. If I pay $200 for the use of $3000 for 2 yrs. 6 mo., what 
is the rate per cent. .' A. 4 per cent. 
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Whbn the Prices of Goods are given, to find 

WHAT IS THE RaTE PER CENT. OF GaIN OR LoSS. 

1. A merchant bought cloth for ^1|20 a yard, and lold it ibr 
^ $ly50 ; what was the gain per cent.? 

In this example^ wo are required ie Had the rate per cent. The pioeeM, 
then, of finding it, it subetantialljr the laide as in the roregoinf ezampiei. 
j It has been remarked, that 6 per cent, is 6 cents <m 1(X) cents ; that is, the 

; interest is ^^ j of the principal; which, written decimally, is ,06; 5 per 

cent, is -j-^^=,05; 5t5 per cent, is -^^s: 415 Jtliat is, the rate may always bo 
considered a decimal carried to two plaeos, or lOOths. la the last example, by 
•obtracting $1,20 from $1,50, we have 30 cents gain on a yard, which is -^^ 

of the first cost ; -^^ = ,35=St5 per cent., Ubs Jbumer, 

Rule. How, then, do you proceed, to find the rate per cent. oC 
gain or loss ? 

A. Make a cominon fraction, by writing the 
gain or loss for a numerator, and the cost of the 
article the denominator; then change it to a 
decimal. 



2. A merchant bought molasses for 24 cents a gallon, which 
he sold for 30 cents ; what was his gain per cent. ? 

j}. ,25 = 25 per cent. 

3. A grocer bought a hhd. of rum for $75, from which several 
gallons having leaked out, he sold the remainder for $60 ; what 
aid he lose per cent. ^ 

In this example, the decimal is ,S ; which, carried to two places, is ,90=s 
90 per cent., the Aruwer, 

4. A man bought a piece of cloth for $20, and sold H for $25 ; 
what did he gain per cent, f A. 25 per cent. 

5. A grocer bought a barrel of flour for $8, and sold it for $9 \ 
nHiat was the gain per cent. ? 

As two decimal places only are assigned tei the rate per cent., ,125 is 
V tf^rr . IS^ per Mnt., that is, the tiiird place is so numy tenths of 1 per cent. } 

thus, 1 per cent, is ,01, and ^ per cent, is ,005=-^, or 4> of 1 per cent. 

A^ \2^ per cent. 

6. A merchant bought a quantity of ffoods for $318,50, and 
sold them again for $&9,39 ; what was his loss per cent. ? 

A. 6 per cent. 

7. What is the grain per cent, in having rum at 40 cents a 
gallon, and selling it at 42 cents a gallon .'-5. At 44* cents '- 
10. At 46 cenU^h-hQ, At 50 cento ?-25. K\.^ ^tv\&>-^>. 

At 60 centB ?-^. ^. 140 per cent 
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8. Bought a hhd. of molaases, oontaininf .113 gallons, at 96 
cents a ^lUon, and pold it for ^,286 a gulon; what was the 
whole gain, and what was the gain per cent. ? 

A. f2,912, and the gain ,1 = 10 per cent 

9. Bonght flonr at. $9 a barrel, and sold it for $10,80 a bvrol ; 
what was the gain per cent. ? A, 20 per cent. 

10. If I buy a horse for $150, and a chaise for $250, and seli 
the chaise for $350, and the horse for $100, what is my gain 
per cent. } A $,1!^ sss 12j| per cent 

11. If I buy cotton at 15 cents a pound, and sell it for 16j| 
cents, what should 1 gain in laying out$100.^ A, $10. 

12. Bought 20 barrels of rice ror $20 a barrel, and paid foi 
freight 50 cents a barrel; what will be my gain per cent in 

■elling it for $25,62^<r a barrel } A, 25 per cent. 



IT LiXX. The Principal, Rate per cent., and 
Interest being oivbn, ,to find the Time. 

1. William received $18 for the interest of $200 at 6 pei 
cent.'; how long must it have* been at interest .^ 

The interest on $300 for 1 yr. at 6 per cent, ii $13 ; hence $18 -s- 12 = 1,{ 
= \\ yean, the required time, wAw. 



t2. What, then, is the Rulx f 

A, Divide the ^ven interest by the interest of 
the principal for 1 year at the given rate ; the quo- 
tient will be the time required, in years and deci- 
mal parts of a year. 



2. Paid $36 interest on a note of $600, the nte being 6 pei 
cent. ; what wgui the time .' A, 1 year. 

3. Paid $200 interest on a note of $1000; what was the time 
the rate bemg 5 per cent. .** A. 4 jears. 

4. On a note of $60, there was paid $9,18 interest, at 6 pei 
cent. ; howiong was the note on interest ? 

A, 2,55 yrs. as 2 y rt. 6 mo. 18 da. 



k 
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COMPOUND INTEREST. 

If IjXXI« 1. Rufus borrows of Thomas $500; which he 

ngrees to paj again at the end of 1 year^ together with the 

interest, at 6 per cent. ; but, being prevented, he wishes to keep 

the $500 uiother year, and pay interest the same as before. 

„ J How much" interest ought he to pay Thomas at the end of the 

^ I two years ? 

^ In this example, if Esfb» had paid Thoraaa at the end of the (Int year, the 

^ interest woald have been $500 X 6 = $30, which, added to the principal, $500, 
thus, 500 -)- 30, =530, the sum or amount justly due Thomas at the end of the 
first year ; but, as it was not paid then, it is evident^ that, for the next year/' 
(3d year,) Thomas ovtght to receive interest on $530, (being the amount of the 
first year.) The interest of $530 for 1 year is 530 X 6 = $31,80, which, ^dded 
to $530, =561,80, the amount for 2 years 3 hence, $561,80— $500 = $61,8U. 
Compound Interest, thf Answer. 
I • This mode of computing interest^ although strictly just, is not authorised 
**" ^ by law. 



Q. When the Interest is added to the principal, at the end of 1 
year, and oa this amount the interest calculated for another year, and 
so on, what is it called 7 

A, Compound Interest. 

Q. How,. then, may it be defined ? 

A. It is interest on both principal and interest. 

Q. What ta Simple Interest ? 

A, It is the interest on the principal only. 

Hence we derive the following 
RULE. 
Q. How do you proceed ? 

f A. Find the amount of the principal for the 
Ist year, by multiplying as in Simple Interest; 
then of this amount for the 2d, and so on. 

Q. How many times do you multiply and add T 

A. As many times as there arer years : the last 
result will be the amount. 

Q. How is the compound interest found ? ^ • 

A, By subtracting the given siim, or first prin- 
cipal^ from the last amount. 
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More Exercises for the Slate. 

2. What ia the compound interest of $156 for 3 jn. f 
$156 = given snm, or first princiiml. 

6 



9|aD = intereflt and 
1^ = principal, added together. 

165j36 ss amoont, or prino^^' . A>r 9d year. , 
6 



9,9316 = cmnpoond i&terett 9d year, and 
165,36 = principal 9d year, added together. 



175,«816 =: amount, or principal for 3d year. 

6 



10,516896 = compoond interest 3d year, and 
175,2816 = principal 3d year, added together. 

1 95,798496 samoniit. 

156 =: first principal subtracted. 



Jtns, $29,798 , rejecting the three laat fignroa, aa of trifling value 

3. What will be the amount of $500 for 4 jears, at compound 

mterest? ^. $S3l^SS&^ +. 

4. What is the amount of $500 for 4 years, at simple icter^ 
est? Jl.fm. 

5. What will be the amount of $700 for 5 years, compound 

interest ? Ji. $936,757-^ -|-. «. 

6. What will be the amount of $700 for 5 years, at simple 
interest.^ .^. ft910. 

7. What win be the amount of $1000 for 3 years, at com- 
pound interest?-] 191016. $1500 for 6 years ?-<2127778G. 
$2000 fbr 2 years ?-224720. '$400 for 7 years ?-601452. 

Jl, $6167,446^+. 

8. What is the compound interest of $150 for 2 years ?-1854. 
$1600 for 4 years ?-4199631. $1000 for 3 years ?-191016. 
$5680 for 4 years ?-1490869. $500 for 3 years ?45508. 

A. ^15,896iV-f • 

9. What is the compound interest of $600,50 for 2 years, at 
Sper cent. ?-242602. At 3 per cent.?-365704. At 4 per cent. ?- 
490008. At 5 per cent.?-J615&\a. K\.T \ftx ^tsX.>-«7Q124 

Ai 2(? per cent. ?-126105. ^. *^84j5ft. 
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10. WliaU is the difference betw^n the limple inleiesi «ff 
$S00 for 3 years, and the compound interest for the same tioM ? 

Ji. t2,203tV 

11. What is the compound interest of fGOO for 2 years 
months ? 

, In calculating ^e compound interest for months and days, 
first find the amount for the years, and on that amount oaI«i»- 
late the interest for\ the monUis and days ; this interest, addei 
Id the amount for the years, will be the interest rc4{uired. 

jf. $1)4,38,4 -I-. 

12. What is the compound interest of $500 for 3 yrs. 4 mo. ? 

-tf. ftl07,418TV-f . 

13. What is the difference between the simple and compound 
Interest of $200 for 3 yrs. ?-22032. For 4 yrs. 6 mo. ?-G070a. 
For 2 yrs. 8 mo. 15 da. P-17706. Jl. $10,044. 

Am tbe amount of $9 ii twice u maeli a* $1, $4, 4 tinMs u much, Ac, 
hence, we mar make a table oontaininf . the amount of tbe 1£, or $1, for 
seTeral yean, by which the amooat ef any aom may be eaaily fuad for the 



une tune. 



TABLE, 

Showing the amount of 1£, or $1, for 20 years, at 5 and per 

cent., at compound interest. 



i^ean. 

1 

2 


5 per cent. 


epnraent. 


11 

12 
13 
14 
15 
16 
17 
18 


5 per em). 


6 per ceoC 


1,05000 


1,06000 


1,71033 


1,89829 


1,10260 


1,12360 


1,79585 


2,01219 


3 


1,15762 


1 ,19101 


1,88564 


2,13292 


4 
5 

6 

7 
8 

^ 1 


1,21550 


1,26247 


1,97993 


2,26090 


1,27698 
1,34009 

1,40710 


1,33822 


2,07892 


2,39055 


1,41851 


' 2,18287 


2,54035 


1,50363 


2,29201 


2,69277 


1,47745 


1,59384 


2,40661 


2,85433 


^,55132 


1,68947 


19 
20 


2,52e95 


3,02559 


10 1 


1,62889 


1,79064 


2,65329 


3,20713 



\4 What is the compound interest of $20,15 for 4 yean, al 
» g0ir cent. ? 

J^y the Table, $1 at 6 per cent, for 4 years, is $1,26247, 
X 1^45 = $25,4^, amount, from which $20,15 being sub- 
tracted, leaves $5,288 j^ -|- . 

15. What is the amount of $10,50, at 5 per cent, for 2 years'- 

115762. For 6 years ?-140709. For 8 years ?-1551 32. For 15 

■years ?-218286, For 17 y«ws P-240661. For 20 years ?-a785». 
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Any soiii, at timple iaterasi, will double itself In 16 yean 8 moatlis ^ iMt 9l 
eanip«Miiul, in a little more than half that time i that is, in '11 years, 8 moolha 
and 89 davs. Hence, we see tliat there is constdeiable difierence in a iii^ 
yaars, and when compound interest is permitted t4> accumulate for ageS|JEt 
amounts to a sum almost incredible. If 1 cent had been put at cotaipound m> 
taiest at the commencement of the Christian era, it would have amounted, at 
Ika end of the year I8S27, to a sum greater than could be contained in six mil- 
liona of globes, each equal to our earth in magnitude, and all of aolid gold, 
while the cimple interest for the same time would have amounted to only 
about one dollar. The following question is inserted, more for the sake of ea- 
Mipiifyiag the •preceding statement, than for tlie purpoae of its solution. The 
amount, however, at compound interest, may be found, without much per- 
fiexity, by^ ascertaining the amount of 1 cent lor 30 years, fo'md by the Table, 
Aen making this amount the principal for SM) years mere, and ao on foe the 
whole number of year*. 

16. Suppose 1 cent hali been put at interest at the cemmencement of the 
Chriatian era, what would it have amounted to at simple, and what at com-* 

peond iaterest, at the end of the year 1827? j9. Simple, $1,106^; caah. 
pooBd, $i:96IM740475Se5a94707600149747X1950976ea0354^^ nearly. 



EQUATION OP PAYMENTS. 

H liXXXI* Q. What is the meaning oftquoHoH T 

A, The art of making equal. 

Q. What is equalion of payments T 

A. It is the method of finding an equal or mean 
time for tlie payment of debts due at different 
times. 

1. In how many montlis will $1 gain as much as $2 will 
gwn in 6 months? jI. 6 X 2 = 12 months. 

2. How long will it take $1 to gain as much as $5 w31 
gain in 12 months.' •/}. 60 montlis. 

3. How many months will it take $1 to be worth as much 
as the use of $10, 20 months ? A. 200 months. 

4. A merchant owes 2 notes, payable as follows: one of A8. 
to be paid in 4 months j the other of $6, to be pud in 10 mont& • 
but he wishes to pay both at once : in what time ouffht he to 
pay them ? ^ 

iA?52'='^'^'®5"*»fS^<'' 4 mo. =fl for 32 mo., and 
10 X 6 « 60 ; therefore, J6 for 10 mo. « |l for 60 mo. 

n §1 
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^fhereibTe, he might have fX, 92 months ;,uid ha may keep 

#1^» iV P''^ "^ ^^^ f ^^^ i*! tV of ^ momthf^ which ie 
92 -s- 14, =s 6 mo. IZH da., wfii#. 



Q. Hence, to find the mean tune of piBtyment, what is the 

BUI«E 1 

A. Multiply each payment by the time, and the 
sum of these several products, divided by the sum 
of the payments, will be the answer. 

JVMe. — This rale proe«»dB on th« sopponition, thai what it gained hj fcee»> 
ins the monej after, it !■ due, ii equal to what is lost by paying it before it is 
doe. But this is not exactly true, fi» the nin is etinal to the interest, while 
the loss is equal only to the discount, which hi s^ways less than the interest. 
However, the error is so triflinf , in most cases which occur in boainess, as not 
to make any material differenioe in the result. 



5. A owes B ft200 to he paid in 6 months, ^900 in 12 month*, 
4^500 in 3 montns ; what is the elated time for the payment 

of the whole .^ Jl.6^. 

6. What is the eqnated time for paying $2000, of which $500 
is due in 3 months, $360 in 5 months, $600 in 8 months, and 

the helance in 9 months? J9. 6 aPoVo = ^H months. 

7. A merchant owes $600, payahle as ibllows : $100 at 2 
mmiths, $200 at 5 months, ana the rest at 6 months : hat hk. 
wishes to pay the whole debt at one time : what is the just time 
(or said payment ? Ji, 6 months. 

8. I owe as follows, viz. to A $1200, payable in 4 months ; to 
B-$700, payable in 10 months ;« to C $d60, p^able in 2 years ; 
to I> $1000, payablQ in 3^^ years ; ^ £ $127X), payable in 20 
months ; and to F $500, payable in 4 years ; now, what would 

be the equatea time for paying the whole ? j9. 22^ jj4 months.^ 
Questions an the foregoing. 

1. A man bought a banel of flour for 2i£ 15 s. 6 d., a hhd. 
of molasses for b£. 15 s., and a barrel of brandy for 8£. 15 s. ; 
what did the whole cost ? A, 18£. 5 s. 6.d. 

2. Wliat will 0600 yards of cloth cost, at $50 a yard?-4800. 
At $,33i ?-3200. At $,25 ^-2400. At$,20M020. At$,16i?~ 
1600. At $ J2i| !»-1200. At$,6|?-600. At$,5?>480. 

.^.$16200. 

3. What is the product of 2 s. 6 d. multiplied by Xf-5. Bj 
4?-.10. By7.?-17-6. Byl0?-l-5. Byl2?-M0. 
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4. Divide 21£. 19 8. 9 d. equally amonff 6 men. 

^. 3jS. 138. 3id. 

6. Reduce J-j if and ■{-, to the least common denominator. - 

^. ih ii> A- 

6. Change 2000 fhmcs to federal money. ^. $375. 

7. jihy 4- ,3+ T**TF ± 673 + WW- ^. 073,37505. 

8. Change 45(K)£. English or sterling money, to dollars of 
48. 6d. ea^. .4. $20,000. 

9. What is the interest of $21,20 for 6 months ?-636. For 3 
mon&s 15 days P-371. For L| month ?-159. For 10 days .'-35. 
For5days?-17. For 4 days ?-14. ^.$l^2-{^, 

10. Wnat is the amount of $300, at 7 per cent., for 1 year ?- 
321. At 3 per cent. .^-309. At 5} per cent. P-31650. At 9| 
per cent P-32925. At 12iH><^T cent. .^-33750. j9. $1613,25. 

11. What is the discount of $315 for 10 months, at 6 per 
cent. ?-15. Of $550 for 1 yr. 8 mo. .?-50. Of $2660 for 5 yrs. 
6 mo. ?-660. Of $121,402 lor 8 yrs. 4 mo. 15 da. ?-40602. 

Ji. $765,602. 

12. What is the compound inteiestof $560 for 4 yrs. P-146967 
For 2 yrs. 6 mo. ?-€60»3. For 3 yrs. P-106968. ^.342,047. . 

13. A merchant bought goods amounting to $368,925 ready 
niMiey, and sold them again for $488,75, payable in 2 yrs. 6 
mo. ; how much did he gain, discbunting at 6 per cent. ? 

(Find tlie jKesent worth of 9488,75 fiist, then subtraet to find the gain*) 
X * j«. $56,075. 

14. Bought com for -$,60, and sold it for $,72 ; what waa tfa^ 
gain per cent. ? .^.20 per cent 

15. Bought 40 eallons of molasses, at 27 cents a gallon ; but, 
by accident, 4 gallons leaked out ; at what rate must I sell the 
remainder, per gallon, to lose nothing ? and how much to gain 
on the whole cost 20 per cent ? 

i^. 30 ctsf; and, to gain 20 per cent., 36 eta 



RUIJS OF THItE£5 

OR 

simple: proportion. 

IT LiXXm. 1. What will 3 yds. of cloth come to at 

20 cents a yard ? What will 5 yards ? Will?? 8? 1«? 

Z IfUstihoDB of molasses cost 50 cents, what will 3 gal« 

Joiwcoetr (FrndwheX one|^oiiwV£L<»MSltox^ M^^ 



RULE OF THREE. 1» 

ceatB. Then, 3 gaJlons are 3 times 25, =75 cents. Pro- 
ceed in the same manner With other sums of like nature.) 
What will 5 gallons cost ? What will 8 ? 

3. If 4 lbs. of sugar cost 48 cents, what will 2 lbs. cost? 
(Find what 1 lb. will cost first) WMUt will 6 lbs. cost.' 
What will 8? WhatwiUia? What will SO? 

Ai If 2 bushels of com cost a dollar, how much is it a 
bushel? What will 3 bushels cost ? What will 4? What 
will 6? What will 8? 

5. If 20 yards of cloth cost 60 cents, how much is it a 
yard ? What will G cents buy ? Will 18 cents buy ? Will 
30 cents? WiUUO? Will 300? 

6. How many pounds of cheese will 12 cents buy, if 4 lbs. 
cost 48 cents ? How many will 24 cents buy ? How many 
will 60 cents ? How many will 108 eents? 

7. If 4 dollars buy 2 barrels of cider, how many barrels 
win 6 dollars buy ? (Find the value of I first) How many 
will 8. dollars buy ? How many will 12 ? How many wiu 
24? How many will 36 ? How many will 48 ? How many 
will 60? How many will 100? How many wiU 150? How 
many will 300? now many will 400? How many will 
500? How many will 800 ? How many will 2000 ? How 
many will 3000? How many will 40000? 

8. If you pay 16 cents for 4 oranges, how many cents wOl 
buy 6 ? How many 36 ? How many 48 ? How many 60? 

§. If 100 oranges cost 400 cents, how many cents will 4 
cost? What will 8 cost ? What will 25 cost? What will 
30 cost? What will 50 cost? 

10. If 4 tons of hay will keep 2 cattle over the winter, 
how many toes will keep 6 cattle the same time ? How 
many 8 ? How many 10 ? How many 20 ? How many 
40? How many 60? How many 80? 

11. If 500 cattle eat 1000 tons of hay in one winter, what 
win 2 cattle eat? What wiU 3? What wiU5? What 
wm20? What will 50? What will 200? ' 

12. If 2 penknives cost 25 cents, what will 3 cost ? What 
will 4 ? What will 8 ? What will 12 ? What wiU 16 ? 

13. If you pay 2(i cents for 2 inkstands, how many cents 
wiU buy 3? Will buy 4? 5? 6? 7? «?. 9? 10? 
20? 30? 40? 

14. If § of a yard of broadcloth cost 4 doBars, what will 
-f cok? (Tf§ cost 4 dollars, i wiXl coal ^ ^c3^'»s^:\ ^^^^Xssfit 

williP What§? Whati? Wb&t« >N\fflX.\V« *^'««*' 
16 * 
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If? What If? What If? What If? What if? 
What 2 yards? What f? (If f make 1 yard, then 1 
yard and f are f.) What will J^ of a yard cost? What-V-? 

What;^? WhatJ^? What^? What 3 yards? 

15. The mterest of 100 dollars for 1 year is 6 dollars, at 6 
per cent ; what is it for 2 years ? For 3? For 5? For 7? 
For 9? For 12? For 20? 

16. If 6 men can do a piece of work in 12 days, how long 
will it take 1 man to do the same ? (1 man will be six times 
as long as 6.) How long will it take 2 men ? {2 men will 
do it quicker than 1 man.) 3 men ? 12 men ? 

17. If 4 men build a wall in 20 -dajTS, how many men 
would it require to build the same in 40 days ? (^ as many 
men.) In 80 days? 

After the same manner perform the following 

Exercises f of the Slate, 

1. If 20 yards of cloth cost ^0, what will 8 yards cost-? 

1 jard is -j^ of $40; that is, 40 -^S0=$3 a yard; then 8 yards are 8x2=s 
$16, j9m. 

2. What can you buy 15 tons of hay for, if 3 tons cost $36 ? 
(Find what 1 ton will cost first.) A, $180. 

3. If 2 bushels of oats cost 40 cents, what will 24 bushels 
cost.' ^.$4^. 

4. What will 25 lbs. of sugar cost, at 17 cents a pound .' 

17x25 = $4,25,.^n*. 

5. If $4,25 buy 25 lbs. of sugar, how much is it a pound ? 

A, 17 cents. 

6. If 3 pair of shoes cost $4,50, what will 12 pair cost?-18. 
What will 8 ?-12. What will 15 .'-2250. What willlO ?-24. 

./3. $76,50. 

7. If 2 pair of stockings cost 50 cents, what will 3 pair cost'- 
75. What will 15 ?-375. What will 25 .'-625. What will 
80?-20. Whal wUl 96 .'-24. What will 267 .'-6C75. • 

A. $121,50. 

8. What will 600 bushels of rye cost, at 84 cents a bushel ?- 
504. What will 10 ,'-840. What will 40 .'-3360. What will 
800 .'-672. What wiU 1000 .'-840. What will 2 .'-168. 

A. $i^9,68. 

9. If 60 cents buy 4 Vm. of tobacco, how much wUl' 30 cents 
bny?-2. How much will 90 cents >-6. Hovj tomlrXi^IVVI^ 

oentB F-8. How much will |p,10 >-14. ll%^ TaaaV^vW ^|fc> 



RULE OF THREE. 10) 

10. If 1 pair of grlovet cost 75 cents, what will 1 dosen iwir 
eo8t?-9. What will 1^ doz.?-1350. What will 2 dos.?- 

,•^18. What will 2i doz. ?-2250. What wiU 3 do*. ?-87. 

11. If 3 dox. pair of shoes cost 27 dollars, what will 1 pair 
Mt ?-75. What will 2i| doz. ?-2250. What wiU 2 doa. P 

16. What wiU U <ioz. P-I350. What will I doz. ?-9. 

^. $63,75. 

12. If 5 toos of hay will keep 25 sheep over the winter, how 
many sheep can be kept on 7 tons, at the same rate ?-35. On 
8 tons .MO. On 15 tons ?-75. On 60 tons ?-300. On80?-400. 

13. Boarding at $2,25 a week, how long; will $9 last mc?-4. 
How long will $13^0 ?-G. How long will $18 ?-8. How long 
wiU $20^25 ?-9. How lonff will $49^0 ?-22. J. 49 weeks. 

14. If a man receive $50 for 2 months' wages, what is that a 
7ear?-300. What will 8 months' come t9?-200. 10 months' 
come to P-400. 1^ year's come to P-450. 2 years' come to ?« 
600. 10 years' come to .'-3000. j9. $4950. 

15. What will 6 pieces of cloth, each piece containing 20 
yards, come to, at $1 ,50 a yard .'-180. What will 1 piece come 
to ?-30. What will 3 pieces ?-90. What will 5 pieces .'-150. 
What willlO pieces .'-300. j9. $750. 

16. Bought 5 hhds. of rum, each containing 60 gallons, (br 
$2 a gallon ; what do they come to .'-600. What will 4 hhds. 
eome to .'-480. What will 20 hhds. ?-2400. ^.$3480. 

17. William's income is $1500 a year, and his daily expenses 
are $2,50 ; how much will he have saved at the year s end .' 

^. $587,50. 

18. If William's income had been $2000, how much would 
lie have saved?-! 08750. If $2500 .'-158750. If $3000 .'-2G8750. 
If $4000 .'-308750. ^.$8450. 

19. If a hhd. of molasses cost $20,16, how much is it a <r;il. 
Ion.' (Divide by the number of gallons in a hhd.)-32. How 
much is it a quart .' (Divide by the number of quarts in a hhd.)- 
8. How much is it a pint .'-4. How much is it a gill .'-1. 

^. 45 cents. 

The foreffoinj qoestiona have been solved by a method termed analyah. 
This method is thought to accord with the natural operation* of the human 
mind. Men in bafiineii!! scarcely recognise any other. The formality of statu- 
ments Is rarely if ever made by them ; and, wlien it is made, they do it mAre 
for the sake of testing the correctness of the other method, than for any prac- 
tical pnrpose. They may have adopted a statement in the commencement 
of their business, flrom tlie circumstance of having been taught it at school ; 
bat the longer they continue in business, the less occasion Uie^f hare for it. 
There is another method, which consists in ascertaining the ratio or relatloo 
which one number lias to another. This is used more or less hv all, bat 
wore extonaively by scientific omq, and tbuM Yre\i 'v«t«qA Sh Toflb»MRaat»KS^ 
prbu4plea. 
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ARITHMETIC. 



SM). If 8 pair of shoes cost 63 cents, what wrQ 24 pair cost? 
I of G3 ^ 7| cents, the price of 1 pair, which we multii^j hj 
84 to get the price of 24 pair; thus, 24 X 7|=:$1,89. But 
sTnce 7ji is a fraction, it would be more conyenient to multiply 

by 24 first, and diyide by 8 after 
wards, as tliis cannot make any 
difference ; and that we may make 
no mistake in the operation^ we 
will make a statement by wnting 
the 63 cento on the right, as a third 
term (see operation) ; on the left 
of which we write the multiplier, 
24, as a 2d term, and, as a first term, 
the divisor, 8: then, 63 X 24 s 
1512 -f- 8 s= $1,89, the Ansufer, as 
before. 



OPERATION. 


Pair. 


Pair. 


Cents. 


8 , 


24 


, 63 
24 



252 
126 

8)1512 



Arts. 91 ,89 
SI. If 3 yards of cloth cost 24 cents, what will 6 yards cost ? 
OPERATION. 

24 X 6= 144-$- 3=48, the wdii# 

Or, M we know that 6 yards cost 9 

timei as much ai 3 yds., that is, •§■:=? SI, 

by limply multiplying 94 by S2j it makes 49* 
the answer, the same as before. This is 
ft much shorter preeess ; ftnd, could w« 
discover the principle. It would oftentimes 
render operationi very simple and short 
In searchingr fiir this, we shall naturally be led to the consideration of ratio, 
or relation j that is, the relation which necessarily exists betweea two sr 
woie numbers. 



Yds. 
3 


Yds. Cts. 

, 6 , 24 

6 




3)144 



Ans, 9,4 8 



RATIO. Q. Wkaipartof6U61 

Q. What part of Sis 6 f 

A. 4. 

Q. Wbatpartor3is4T 

9* A 

Q. What part of4 is 3 7 

A. i. 

Q. What is the finding what part one number is of another ealled f 

A. Finding the ratio, or relation of one number 
to another. 

Q. What is ratio, then 7 

A. The number of times one number or quan 
Ih/ is coritained in another. 

Q' What part of 10 is 9 7 or, what \s ibe raVio qUQ \a ^ 1 



.1 



t 



r 



HULE OF THR££. 1 

Q. Wbat is the ratio or 17 tb 18 1 

A. if, 

Q. *What i« the ratio of 18 to 17 T 

A.H- 

Q. What part of 3 oz. is ISoz. T or,what is4he ratio of 3 os. to ISc 

A. -yi^ = 4, ratio. 

Q. What part of 4 yards is 9 yds. f or, what is the ratio ofi to i 

A. i=z2i. 

Q. Hence, to find the ratio of one number to another, how do } 
proceed 1 

A, Make the number which is mentioned U 
(whether it be the larger or smaller), the nmnerat 
of a fraction, and the other number the denon 
nator ; that is, always divide the second by the fir 



1. What part of $1 is 50 cents? or, what is the ratio 
$1 to 50 cents ? 

j|. $1 = 100 cents ; then M^zzz^, the ratio, Ans, 

2. What part of 5 s. is 2 s. 6 d. ^ or, what is the ratio' 
5s.to2s.6d.? 

28. 6d.=d0d.,and 5si=60d.; therefore, |f zz:^,1 
ratio, Ans. 

a What]stheratioof£ltol58.? «tf. ^=|, the ral 
4. What is the ratio of 2 to 3? wi. }. Of4to20? A 

C)f20to4? A.i. Of8to63? wJ. 7 J. Of200to900? A.i 
Of800to900? w9. 1|. Of2 quarts to 1 gallon? J9. 2. 
Let us now tcpplj the principle of ratio, which we were 
pursuit o^ to practical questions. 

PROPORTION. 22. If 2 melons cost 8 cts., what wiU 10 co 
^ It Is eyident, that 10 oMlons will eoet 5 timei as maeh as 3 j that is, 

ratio ora to 10 is 4^ = 5 ; then, 5 X 8 = 40, Ant, But by auting the ip 
tkm as before, we have tiie following proportioot :— 

OPERATION. 



Melons. Melons. Cents. 

8 
10 



2 ., 10 . 8 



. 2)80 
/ «,4 



In this ezam^ e, we make a n 
discoyery, viz. that the ratio o; 

to 40 (which is^»5}, is 1 
same as 2 to IQ which is also 
that is, 2 is the same part of 
that 8 is of 40. 
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Q. When, ;.heii, numbers bear such rel^kms to ettcfa ol]ier,i»1ai 

are the numbers said to form f 

A. A proportion. 

Q. How may proportion be defined, then f 

A. It is an equality of ratios. 

Q. How many numbers must there be to form a ratio t 

A. Two. 

Q. How many to form a proportion f 

A At least, three. 

J* 

To show that there is a proportion between three or mow 

nurabcrs, we write them thus : — 

Melons. Melons. Cents. Cents. 
2 : 10 : : 8 : 40, 

which is read, 2 is to 10 as 8 id to 40 ; or, 2 is the same part of 
10 that 8 is of 40; or, the ratio of 2 to 10 is the same as that of 
8 to 40. 



Q. What is the meaning o{ antecedent 7 

A. Going before. 

Q. What is the meaning f}( consequent T 

A. Following. 

Q. What is the meaning- of couplet? ^ 

A. Two, or a pair, • 

Q. What may both terms of ii ratio be called T 

A. A couplet, 

Q. What may each term of a couplet be caHed, as 8 to 4. 

A. The 3, being first, may be called the ante- 
cedent ; and the 4, being after the 3, the consequent, 

Q. In the foi)owin|»- proportion, viz. '2 : 10 : : 8 : 40, which are 
the antecedents, and whicn are the consequents t — 

A. 2' and 8 are the antecedents, and 10 and 
40 the consequents. 

Q. What are the ratios in 2 : 10 : : 8 : 40 ? 

Q. In the last proportion, 2 and 40, being the first and last terms, 
are called extremes ; and 10 and 8, being in Uie middle, are called the 
means. Also, in the same proportion, we know that the extremes 2 and 
40, muhiplicd together, are equal to the product of the means, 10 and 
8, mulliplied together, thus ; 2 X 40 = 80, and 10 X 8 = 80. Let uf 
try to explain the reason of this. In the foregoing proposition, the first 

ratio, -y^, ( = 6,) beih^ equal to the second ratio, ^, ( =5,) that is, 

Ac fractional ratios bemg equal, it follows, that reducing these frae- 

t/oi*g to a common denominator W\\\ make \he\t wumcxoiVvkTs ^xV^ \ V-Vuia, 

-V aad^ become ff and ft j in doing vrVacVt, v« mv\>:\vV| ^<fe 



RULE OF THREE. 

l ig iu tor 40 (oue extreme) by t6e denominator 2 (the other ezlrc 
also the numerator 10 (ooe mean) by the denominator, 8, (the < 
mean) i hence the reason of this equahty. When, then, any four i 
bers ar« proportional, what may we learn respecting the product o 
extremes and means ? 

A. 'J'hat the product of the extremes will 
ways be equal to the product of the means. 



« 






Hence, with any three terms of a proportion bein; jl^ven, 
fourth or absent term may easily be found. Liet us take 
last example : 

Melons. Melons. Cents. Cents. 

: 10 :: 8 : 40 

Multiplying together 8 and 10, tho two means, makes 80 ; then 80 - 
the known extreme, gives 2, the other extreme required, or firrt term. 

Ans. 

Again, let us suppose the 10 absent; the remaining termi 
Melons. Melons. Cents. Cents. 



2 



40 



Bj mHltipIying together 40 and 9, the extremes, we have 80 ; which, di 
kj 8, the known mean, gives iO, the 2d term, or moan, required. Let u 
«mplify thin principle more fully by. a practical example. 

23. If 10 horses consume 30 bushels of oats in a week, 
many bushels will serve 40 horses the same time ? 

Ill this example, knowing that the number of bushels e 
axe in proportion to the number of horses, we write the pre 
tion thus : 



OPERATION. 
Horses. Horses. Bushels. 
: 40 :: 30 
40 



10 



By mnltipTyinj 
getber 40 and 3(1 
two means, we 
1200, which, di 
by the known exti 
10, gives 120 ; tL 
120 bushels, foi 
other extreme, c 
term, that was r< 
ed. Let us appi 
principle of rat 
finding the 4th 

in (his example. The ratio of 10 to 40 is f ^ = 4, that ia, 40 horses will 
same 4 times aa many bushels aa 10 ; then 4 X 90 bu. =: liU) bushels, th 
term, or extreme, as before. 



l|0) 120|0 



120 bushels, Ans. 



Q. When any three terms of a proportion* are given, what i: 
process of findinsf the fourth term called ? 

^.TAcRuJe of Three, 
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Q. IIow, then, may it be defined t 

A, It is the process of finding, by the help of 
tliree given terms, a fourth term, between which 
and the third term there is the same ratio or pro- 
portion as between the second and jfirst terms. 
A 

It will sometimefl be necessi^ to change the order of the 
terms; but this may be determined very easily by the « nature 
of the question, as will appear by the following example : — 

24. If 8 yards of cloth cost $4, what will 2 yards cost? 

OPERATION. 
Yds. Yds. .$ 
8 : 2 ;: 4 
2 



. Id this example, since 2 yards will coat a less sun 
than 8 yards, we write 3 yards for one mean, whielr 
thus becomes the multiplier, and 8 yards, the known 
extreme, for the divisor ; fhr the less the multiplier, 
and the greater the divisor, the less will be the qa»> 
tient ; ikenyfijk 4 = 8 -<- 8 = $1, Ajib. But multi- 
plyini^'^by the ratio will be much easier, thus ; the 

ratio of 8 to 2is.^ =^ j then, 4 X ^ = $1, ^»m 
as before 



8)8 
$1 

fVom these illustrations we derive the following 

RULE. 

Q. Which of the three given terms do you write for a tb*rd term ? 

A. That which is of the same kiiid with the 
answer. 

Q. How do you write the other (wo numbers, when the answei 
ought to be greater than the third ^erm ? 

A. I write the greater for a second term, and 
the less for a first term. 

Q. How do you write them when the n^nswer ought t<« be less than 
the third terra ? 

' A. The less for a second term, and the greate/ 
fof a first term. 

Q. What do you do when the first and second terms are not of thf 
same denomination ? , 

A. Bring them to the same by Reduction As- 
cending or Descending. 

Q. What is to be done when the tliird term consists of more than 
one denomination ? 

A, Reduce it to the lowest denomination men 
iioned, by ileduction. 
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Q. How do joa proceed in the operation T 

A. Multiply the second and third terms to- 
getfaer^ and divide their product by the first term ; 
the quotient will be the fourth term, or answer, 
in the same denomination with the third term. 

Q. How may this process of nralliplyinj^ and dividing be, in most 
cases, materially shortened 7 

A. By multiplying the third term by the ratio 
of the first and second, expressed either as a frac- 
tion in its lowest terms, or as a whole number. 

Q. If th^ result, or fourth term, be not in the denomination required, 
'wfaat is to be done ? 

A. It may be brought to it by Reduction. 

Q. If there be a remainder in dividing by the first term, or multi- 
plying by the ratio, what is to be done wiln it ? 

A. Reduce it to the next lower denomination, 
and divide again,, and so on, till it can be reduced 
no more.* 

* As this rale is coiqmonly divided ioto direct and immerse, it mny not be 
amiss, for the bouefit of some teachers, to explain how they may hie distin- 
l^ished ; also, to give tho rule fur each. 

The Rule of Three Direct is when more requires more, or less requires len. 
It may be known thus : more requires more, when the third term is more than 
the first, and requires the fourth term, or answer, to bo more than the second ; 
and less requires less, when tho third term is less than the first, and requires 
the fourth term, or answer, to be less than the second. 

Rule 1. State the question^ that is, place the narobera so that the first and 
third terms may be of the same name, and the second term of the same name 
with the answer, or thing sought. 
- 9. Bring the first and Uiird terms to the same dtsnomination, and redueo the 
•econd term to the lowest denomination mentioned in it. 

3, Divide the product of the second and third terms by the. first term ; the 
quotient will be tho answer to the question, in the same denomination with 
tne second term, which may be hrouglit into any other denomination reqnirccL 

The Rule of Three Inverse is, when more requires less, or less requirea 
more, and may be known thus: more requires less, when the third term is 
more than the first, and requires the fourth term, or nnswer, to be loss than 
the second ; and les^ requires more, when the third term is less than tho first, 
and requires the fourth term to be more than the second. 

Rule. State and reduce tho terms as in the Rule of Three Direct : then 
mnhiply the first and second terms together, and divide their product bj the 
third term ; the quotient will be the answer, in the same denomination^ with 
the middle term. 

JVot«. — Although the distinction of direct and inverse is frequently made, 
still it is totally useless. Besides, this mode of arranging the proportional 
nnmbers is very erroneous, and evidently calculated to conceal from the view 
of the pupil the true principles of ratio, and, consequently, of proportion, on 
which tiie solution proceeds. The following example will render the abaaniitj 
more apparent : ^ ^ ^ 

A certain rich farmer gave 90 sheep fot a a\dA\MMX^\\w«i uvvcBTi «Aa&Raa^ 
may be bought for 100 sheep ? 
aOaheep : 1 aideboard :: lOOaheep : 5»vdeV«»jri»,X\ie Vi3ti\.%«a^«^*»» 
17 
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More Exercises for the Slate, 

25. If 660 bushels of wheat cost $1200, what will 3600 bosh 
els cost ? ifnd what is the ratio of the Ist and 2d terms ? 

rerforni the foregoing example, and the following, first, with 
out findintr the ratio ; then, by finding the ratio, and multiply 
ing by it. 

A. $7200. The ratio, ^i^ = 6 X 1200 = $7200', the same, 

26. Hctw many bushels of wheat may be bought for $7200, 
if GOO bustiels cost $1200 ? A. 3600 bushels. Ratio, 6 ; then, 
U X (500 =r- :i( )00 bushels. 

ii7. If $7200 buy 3600 bushels of wheat, what will 600 bush- 
els cost? A. $1200. Ratio, ^. 

2o. If board for 1 year, or 52 weeks, amount to $182, what 
will qpw* r ks come to.? A. $136,50. Ratio, | X 182 = $136,50. 
tlie same. 

2iK If :iO bushels t>f rye may be bought for 120 bushels of 
potatoes, how many bushels of rye may be bought for 600 bush- 
t'ls of pot'L'ooos .'* jy. 150 bushels rye. Ratio, 5. 

:J0. If 4 cwt. 1 qr. of sugar cost $45,20, what will 21 cwt. 1 
qr. cost.'' (iiring 4 cwt. 1 qr., and 21 cwt. 1 qr. into quarters 
first.) A. 11^20. Ratio, 5. 

?A . Jf I buy 60 yards of cloth for $120, what is the cost per 
yni'd?-2. What is the cost per ell Flemish .^-150. Wlxat per 
ell KnfflisJi r-250. What per ell French i>-3. A. $9. 

!''3. S( ijirht 4 tuns of wine for $322,56; what did 1 pipe cost ?- 
40: «. Vvhat did 1 hhd..?-2016. What did 1 tierce .?-1344. 
What did 1 bbl..?-1008. A. $84. What did 2 quarts cost?- 
K'. What did 3 pints cost .'-12. What did 4 gills co8t.?-4. 

A. $,o2> 

33. Bought 6 tuns of wine for $500,50; what did 1 pipe cost? 

.tf. $41,708+ . 

tM. V7Iic!i a merchant compounds with his creditors for 40 
v.rwU on the dollar, how much is A's part, to whom he owes 
r ::..r,00 ? How much is B's part, to whom he owes $1600 .' 

A. A's, ^1000; B's, ^0. 

tTt. A, failing in trade, owes the follpwmff sums, viz. to B, 
«n 00,60; to C, $500; to D, $750^20; to E, $1000; to F, 
$-'230 ; aiid his property, which is worth no more than $1020,20, 
h<< gives up to his creditors ; how much does he pay on the 
dollar ? and v/hat is the amount of loss sustained by all .^ 
. A. 25 cents on $1 ; and the amount of loss is $3060,60. 

ft maul npficar evident, to every rational mind, that there can be no analoj^ 

h.!t>vc8n ? ) slionp anl 1 gideboard, or 100 sheep and .*> sideboan^s.^ With th« 

Knmu propriety it maybe asked, what ratio or analo<:^v there in bclwecn soeh 

heterogencmiH quantities an 2 monkeya and 5 nxetiwo «.Yv«iv«\« \ w\wtV«««u 7 lob* 

»tcn aod 4 hara of music ; the one is equaUy a* cottqcV ^a \Vv«4 o\\wt. 
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96. Bought 4 tierces of rice, each weighing 7 cwt. 2 era. 16 
lbs. ; what do they come to at ^9,35 per cwt. ?-2r^5842. At 
$2|50 per qr. P-305714. At 10 cents per pound ?>34:^4a. 

.5. $1J33,1)564-. 

37. Bought, bj estimation, 300 yards of cloth, for $450,60 ; 
but, by actual measurement, there were no more than 275 yds 
2 qrs. ; for how much must I sell the measured yards per yd., 
■o as to neitiier make nor lose ?-1635. How much must I sell 
20 yds. for, so as to lose nothing P-32711. How much 25 yds. 
2 qrs. ?-41707. How much 30 yds. 1 qr. 3 na. ?-4l)7r!2. 

j9. $125,835 -f. 

38. If a staff 6 feet long cast a shade on level grdand 9 feet, 
what is the height of that steeple wKose shade measures at the 
same time 198 feet ? A. 132 feet in height. Ratio, 22. 

39. If 3 cwt. 2 qrs. 16 lbs. of sugar cost $51, what will 10 
cwt. 3 qrs. 20 lbs. costP-Ratio, 3 X 51 a: 153. What will 21 
cwt. 3 qrs. 12 lbs. .^^6, ratio, X &1 = 306. What will 43 cwt 2 
qrs. 24 lbs. .'-Ratio, 12 ; tiien, 12 X 51=612. A, $1071. 

Abte. — ^The followiog exampl«s may be performed either by analfili, or I7 
fixMling the ratio, or by the common rule. Ferha|>a it would be well to let the 
pupil take hia choice. The ooe by ratio is recommended. 

40. If $100 gain $6 in a year, how much will $20 gain in 

the same time .'-120. Ratio, \. How much will $10 gain ?- 

60. Ratio, ^. How much will $50 gain ?-3. Ratio, j|. How 
much will $75 gain .'-450. Ratio, |. What will $200 gain .'- 
12. Ratio, 2. How much will $300 gain .'-18. Ratio, 3. How 
much will $500 gain .'-30. Ratio, 5. How much will $800 
gain .'-48. Ratio, 8. How mucb will $1000 gain .'-430. Ratio, 
To. How much will $1250 gain ?-75. Rutio, 12i. How much 
will $2000 gain .'-120. Ratio, 20. A. $372,30. 

41. If 12 men can build a wall in 20 days, how many can do 
the same in 5 days .' A. 48 men. Ratio, 4. 

42. If 60 men can build a wall in 4 days, how many men can 

do the same in 20 days ? A, 12 men. Ratio, \. 

43. If 4 men can build a lirall in 120 days, in how many days 
will 12 men do the same .'-40. Will 16 men .'-30. Will 20 
men .'-24. Will 24 men ?-20. ^. 114 days. 

44. If a man perform a journey in 30 days, by travelling 6 
hours each day, id how many -days will he perform it by travel- 
ling 10 hours each day .' (10 hours will require a less number 
ofdays than 6 hours ; Uiat is, the multiplying or 2d term must 

be the smallest.) A, 18 days. Ratio, f x 30 = 18» the same. 

45. If a field will keep 2 cows 20 days, how long will it keep 
5 cows .'-8. Will it keep 8 cows .'-5. Will it keep 10 cows?- 
4. Will it keep 20 cows .'-2. .^. 19 days. 

46. If 60 bushels of grain, at $1 per bushel, will pay a debt.^ 
bow many buahele, at $1,50 a busael, ViiV ^^ \^ vusd^X-'il^. 
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How many biuhels at $1^ ?^50. How. many at 80 cents ?-9!S. 
At 50 cents ?-120. At 40 cents ?-i50. At 30 cents ?-200. 

A. 635 boaheis. 

47. How much in leng^ that is 6 inches in breadth will make 
a square foot ? (12 inches in length and 12 in breadth make 1 
square foot ; then, 6 inches in oreadth will require more in 
lengrth ; that is, 6 : 12 : : 12.)-24. How many 4 inches in 
breadth ?-^. How many 8 inches in breadth f^-18. How many 
IG inches in breadth .'-9. A. 87 inches. 

43. If a man's income be ^175(^ a year, how much may be 
spend each day to lay up $400 a year ? A. $3,70. 

49. If 6 shillings make M, New England currency, how 
much will 4 s. G d. make, in federal money ?-,75. Will 2 s. 6 d. .^- 

,41§. Will 1 s. 6 d. ?-,25. Will 3 s. 9 d. .?-,6^* A, $2,04^. 

50. A merchant bought 26 pipes of wine on 6 months' credit, 
but, by paying ready money, he got it 3 cents a gallon cheaper; 
how much did he 'save by paying ready money ?-v^. $98,28. 

51. Bought 400 yards 2 qrs. of plaid for $406,80, but could 
sell it for no more than $300; what was my loss per ell 
French ? A, $,40. 

52. If 120 gallons of water, in 1 hour, fall into a cistern con- 
taining 600 ^lons, from which, by 1 pipe, 20 gallons run out 
in 1 hour, and by another 50. gallons, in what time will the cis- 
tern be filled? A, 12 hours. 

53. A merchant bought 40 pieces of broadcloth, each pieoii 
coutaidincr 45 jaxfiBf at the rate of $6 for 9 yards, and sold it 
again at the rate of $15 for 18 yards ', how much did . he make 
iutradin|r? ^.$300. 

54. A bOTroweu of B $600 for 3 years ; how long ou^ht A to 
lend B $800 to requite the favor ?-2-3. How long ought he tc 
lend him $900 .^-2. How long $500 .'-3-7^. How long $1200?- 
1-6. d^. Oyears, 4 mo.<>€ days. 

55. A gentleman bought 3 yards of broadcloth IJ^ yards wide ; 
how many yards of flannel, which is only | yd. wide, wDl lins 
the saine ? . • 

It is evident it will take more cloth which is only {yd. wide, 
than if it were 1^ yd. wide ; hence Ij^ must be the mi((dle term. 
V A, 6 yds. Ratio, 2. 

56. A reffiment of soldiers, consisting of 800 men, are to \m 
dothed, each suit containing 4| yds. of cloth, which is 1% yd. 
wide, and lined >eith flannell yd. wide ; how many jrards of 
flannel will be suflicient to line all the suits ? 

A. 8633 yds. 1 qr. 1^ n&. 



FRACTlOfiS. 57. If | of a barrel of flour cost ^ofsL dollar, 
irAat win | of a barrel cost ' 
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itj wmljnM. It is plain that, if we knew the price of 1 barrel, 

{ of a barrel would coat } as much. If ^ of a barrel cost i^ 

of a doUar, f , or 1 barrel, will cost 8 times as much, that is, 

8x5 40x3 ^-_ j,^ 

16 16 X 4 

Or, as I is more than. |, we may make { the 9d, or multiply 
ing term, as in the foregoing examples, thus r — 

i:f::A- Then, -^- = - ^. - (In^rting Jby 

Or, multiplying by the ratio, thus } the ratio of | to | is { -|> 

^ SB -^ SB 6, ratio ; then, ~- ss — e=: f 1), Ans. as before. 

Or, which is obyiously the same, having inverted the Ist, or 

dividing term, multiply all the fractions together ; that is, pro> 

eeed as in Division of Fractions, (HXLVII^ thus, 

8x3x5 120 ^-,^ ,\ 

T T T7 = -^ =s=$l|, Mns., as before. 
1 X 4 X 16 64 ^ ■' ' 

The pupil may perform the following examples by either of 
tbe preceding methods, but the one by analysis is recommend- 
ed, it being we best exercise ibr the mind. 
. 56. If alfos. of butter cost § of a dollar, what cost i lb. ? A. $^. 

.59. If ^ of a bushel of wheat cost -]^ of a dollar, what will 1 
bushel cost ? A. $-^. « 

60. If if yds. of cloth cost $-^,.what will 1 yd. cost ? A. f^. 

61. At $-^ a pound, what will 40 pounds cost? A, $2i|. 

62. If i yd. cost f2 A» what will 1 yd. cost ? A, $2,8^. 

63. If J of I yd. cost.|i2, what is it a yard .' A. $5|. 

64. If J of J of f^ of $1 buy 20 apples, how many applet 
will $5 buy? ^. 487^ apples. 

65. If f oz. of gold be worth $1,50, what is the cost of 1 oz. ? 

A. SlySO* 

66. If 16| yds. will make 8 coats, how many yards will it take 

fori coat? ^. 2/iyd8. 

67. If il of I of a gallon eostff, what will 5^ gallons cost? 

A, 9^* 

68. If 6 yds. cost $5f , what wUl 14| yds. cost ? A. tl3f§. 

69. If i of J cwt. of sugar cost f^fiy, what will 40 cwt. cost? 

TO. Jfiyd. of Bilk coat f of $|, what is \lie v«»» ^^ ^ v^ 
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71. If 1 cwt. of flour cost $\i, what will ^i^ <^wt. cost f 

72. If 3 yds. of cloth^ that is 2i yds. wide, will make a cloak, 

how mobh cloth, that is only | yd. wide, will make the same 

gamient? 

TIm muTower 4e cloth, the more yarda it will take ; hence we meke the 
grecter the eeeond term, thoe ; | jd. : Si| yda. : ; 3 yda. : 10 yds., Ahm, 

73. If I lend my friend j^960 for | of a year, how much ought 
he to lend me | of a year to requite the favor ? 

He ought not to lend me eo moch aa I lend him, bocauM I am to keep the 
money longer than he ; therefore, make } the middle term. A. ^^853^. 

74. If 12 men do a piece of work in 12j days, how many men 
will do the same in 6^ days .' A, 24 men. Ratio, 2. 

75. A merchant, owning ^ of a vessel, sells ^ of his share for 
^(500; what was the whole vessel worth .' 

f of ^as-^asf ; then,as f of the vessel is $500, i is $250, 

and {, or the whole vessel, is 5 X 250 = $1250. 

Or thus; f off : 1 : : 500 : $1250, Ana., as before. 

76. *If li lb. indigo cost $3,84, what will 49,2 lbs. cost at th« 
same rate r A. $125,952. 

77. If $29| buy 59i| yds. of cloth, what will $60 buy .? 

A 120 yds. 

78. How many yds. of cloth can I buy for $75^, if 267| yds. 
cost $37| ? A. 535i yds. Ratio, 2. 



COMPOUND PROPORTION. 

IT LiXXrV. 1. If 40 men, in 10 days, can reap 200 acres 
of ffrain, how mainr acres can 14 men reap in 24 days ? 
By analysis. If 40 men, in 10 days, reap 200 acres, 1 man, 

in the same time, will reap ^ of 200 acres, that is, 5 acres, in 

10 days;. and in 1 day he will reap -jV of 5 acresssy^y as J an 
acre a day ; then 14 men in 1 day will reap 14 times as much, 
which is 14 X & = 7 acres, and m 24 days, 24 times 7 acres, st 
168 acres. Ana, 

Perform the following sums in the same manner. 

2. If 4 men mow 96 acres in 12 days, how many acres can 
6 men mow in 16 days ? 
Fint Bad bow many acres 1 man wiU mow YulSl^i^ \ ii>&«ti>\A\ ^. 
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3.' If a fiunily of 8 penons,, in 24 months, ipend $480, how 
mach would lb persons spend in 8 montlis .' A. $320. 

4. If a man trayel 60 miles in 5 days, trayellin^ 3 hours each 
day, how far will he travel in 10 days, travelling 9 hours eaeb 
day? 

-^ of 60 s= 12^ and -}- of 12 =s 4 miles, the distance which hfl 
travels in 1 hour; then, 4 miles X 9 hours =36 X 10 daysai 
360 miles, the Jina. 

It will oftentimes be found o^^nvenient to make a statement, 
as in Simple Proportion. Take the last example. — In solving 
this question, we found the answer, which is miles, depended 
on two circumstances ; the number of days which the man 
travels, and the number of hours he toavels each day. 

Let us, in the first place, find how far he would go in 5 days, 
supposing he travelled the same number of hours each day. 
The question will then be, 

If a man travel 60 miles in 5 dayf , how many milm will he travel in 10 dayi f 
Thifl will give the followinf proportion, to which, and the next following propoN 
tioa, the answers, or fourth terms, are to be found by the Role of Three ; tnns, 

5 days : 10 days : : 60 miles : miles ; 
which gives, for the fourth term, or answer, 15X) miles. In the next i^aoe, we 
will consider the difference in hours ; then the question will be. 

If a man, by travelling 3 hours a day for a certain number of daySj travel 190 
miles, how many miles will he travel, in the same number of days, if he travel 
9 hours a day } which willnve the following proportion : — 
3 hours : 9 hours : : 190 miles *■ miles ; 
which gives for the fourth term, or answer, 360 miles. 

In performing the foregoing examples, we^ in the fiQt operation, multiplied 
60 by 10, and divided the product by 5, making 120. In the next operation, 
we multiplied 1^ by 9, and divided tlie product by 3, making 360, the answer. 
But, which is preoiselv the same thing, we mav multiply the 60 by tbe'produet 
of the multipliers, and divide this result by the product of the divii^rs ; hy 
which process the two statements may be reduced to one ; thus. 

In this example, the product of the multipliers, or second terms, is 9 X 10 ss 
90 ; and the product of the divisors, or first terms, i« 3 X 5= 15 ; then, 60 X 90 
s540e -4- 15 = 360 miles, the An».^ as before. 

JCqU. — It win be recollected, that the ratio of any two terms is the second 
divided by Uie first, expressed either as a fraction, or by its equal whole number. 

Or> by comparing the different terms, we s^e that 60 miles 
has the same proportion to Uie fourth term, or answer, that 5 
days has to 10 days, and that 3 hours has to 9 hours ; hence we 
may abbreviate the process, as in Simple Proportion, bv multi- 
plying the third terms by the ratio of Uie other terms, thus : 

The ratio of 5 to 10 is -^^ = 2, and of 3 to 9 is f = 3. But 

multiplying 60 miles by the product of the ratios 2 and 3, that 

is, 6, IS the same" as multiplying 60 by them separately ; then, 

6 X 00 = 360 miles, Ans.^ as before« 

J^ete. — *rhia metbodf in most cases, will shoTteti \.\iq ^^ot^w Norj tmiuei^^')^^ 
aadia no case will it be any longer ; for, when ih© x&Uoa w« li^it'Cvs.Tia^xosi&r 
p^ingfhe third term by them (according to the tu\e €ot Mtio TivM\Mv^\w»Sa5SCk><*. 
Oar4ioa») will, ia iket, be the same proce^a as by tixe oitbw tn^iCwA. 
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Q. From the preceding remarks, what does Compound Prop<»tioil, 
or Double Rule of Three, appear to be ? 

A. It is finding the answer to such questions 
as would require two or more statements in Sim- 
ple Proportion ; or, in other words, it is when the 
relation of the quantity required, to the given 
quantity of the same kind, depends on several 
circumstances combined. 

Q. The last question was solved by multiplying the third term bv 
the product of the ratios of the other terms ; what, then, may the prod- 
uct be caiied, which results from multiply ing two or more ratiof 
together ? 

A. Compound Ratio. 

From the preceding remarks we dejiire the following 

RULE. 

Q. Wliat number do you make the third term ? 

A, That which is of the same kind or denomi- 
nation with the answer. 

Q. How do you arrange all the remaining terms ? 

A. Take any two which are of the same kind, 
and, if the answer ought to be greater than the 
third term, make the greater the second term, and 
the smaller the first; but, if not, make the less 
the second term, and the greater the first ; then 
take any other two terms of the same kind, and 
arrange them in like manner, and so on tHl all the 
terms are used ; that is, proceed according to the 
directions for stating in Simple Proportion. 

Q. How do you proceednext ? 

A, Multiply the third term by the continued 
product of the second terms, and divide the result 
by the continued product of the first terms ; the 
quotient will be the fourth term, or answer. 

Q. How may the operation, in most cases, be materially shortened t 

A. By multiplying the third term by the con- 
iinued product of the ratios of V.te olK^r terms. 



10 hours : hourt. 
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More Exercises for the Slate 

^ men, by working 10 faoun a day, can di^ a trench 
long, 12 feet broad, and 6 feet deep, in 9 days, how many 
day must 15 men work, in order to dig a trench 416 feet 
feet broad, and 5 feet deep, in 12 days? 

men : 25 #nen 

length : 4S length 

breadth : 8 breadth 

depth : 5 depth 
days 9 days 

example, the second termii, 25x48x8x5x9, = 499000, tna 
tenni, ]5xS6xl2x6x 12, = 46()5(J0. Then, the tbinl term, 
100, = 43Si0O0O -»- 466560 =: 9 b. 15|^ m., the fourth term, or Jtu, 

r multiplying the third term by the ratios-, thus : the 

15to25is^=3^,of 36 to 48 is ft, of 12 to 8 is f, of 

f^, of 12 to 9 is {-, whose products, multiplied by the 

m, are = — - - - = -rrr h. = U n. 15* m., 

3X3X3X6X4 648 » ' 

before. 

rthod, it will be perceived, ii much shorter than the former. But, 
elected tenna whose ratios would be whole uunibers, the proeen 
e been shorter still, as is the case in the next question. The present 
M>wever, may be rondered more simple bj rejecting equal terms, as 
5x4x9x5X3xl0h. 5x2X5xl0h. 
;thus,theraUo.-^-^5^^^- =3x3x6 " 

s 9 h. 15^ m., J9tu,f as before. 

ic pupil perform the following examples by the common 
>roportion first, then by multiplying by the ratio, and 
' analysis. 

5 men can build 10 rpds of wall in C days, how many 
20 men build in 18 days ? 

i example, the ratios of 5 to 20, and of 6 to 18, are 3 and 
3 X 4 X iO rods = 120 rods, ^ns. 

3u.^e by analysis. 1 man will build -J of 10 rods, «■ -\J^, 
8, an.-' inl day iof -^ = i8 = i; that is, 1 man will 
.''a rod »- day j then, 20 men X 18 days x I = 120 nnls, 
Her-»re. 

I i»:en -ecc've $24 for 6 days' work, how much will 8 
gire Tor i?. da -s' work ? ^. $96. 
I men ro^ivs' $14 for 6 days' work, how many nun 
hired 12 days 1. 1 $96 ^ j9. 8 men. 
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6 If 8 men, in 12 days, receive $96, how much uHll 4 M^en 
receive for G days' work? A. $24. 

6. If 8 men receive $96 for 12 days' work, how long may 4 
men be hired for $24 ? A. 6 days. 

7. If 9 persons m a family spend $1512 in 1 year (or 12 mo.), 
how much will 3 of the same persons spend in 4 months ? 

^.$168. 

8. If $2000 will support a garrison of 150 men 3 months, how 
long will $6000 support 4 times as many men ? (The ratios 

ore 3 and ^ ; then, 3x^X3 mo. =f .) A. 2^ mo. 

9. If $100 gain $6 in 1 year, what will $900 gain in 8-months f 

A. $36. 

10. If $100 gain $6 in 1 year, in what time will $900 gain 
$36? j9. 8 months. 

11. If the transportation of 12 cwt. 3 qrs., for 400 miles, cost 
$57,12, what will the transportation of 10 tons, for 76 miles, 
amount to ? A. $168. 

12. Ah usurer put out $150 at interest, and when it had been 
on interest 8 months, he received for principal and interest, 
$160 ; at what rate per cent, per annum did he receive interest ? 

By cancelling the ratios ^ and $, the third term will be tbs 
answer. A.\Q per cent. 

Questions on the fvregotpg, 

1. What will 2 yds. of <;loth cost, at 50 cents (or $i) a 
yvLTd? What will 10 yds. .J» What will 100 yds.? What 
will 5 yds.? WhatwUlOyds.? 

2. At 25 cents (or $|) a yard, what will 4 yds. cost? 
What will 12 yds.? What will 40 yds.? What tiiU 300 
yds.? » 

3. At $,33| (or $J), what will Q yds. cost ? What will 9 
yds.? Will 24 yds.? Will 300 yds.? Will 7 yds.? Wifl 
25 yds.?- ♦ 

4. At $,16§ (or $J), what will 15 yd^. cost? WHl 13 
yds. cost ? Will 14 yds. cost ? Will 25 yis. cost? Will 
120 yds.? Wm 300 yds.? 

5. At $,12i (or S J) a yard, what will 16 yds. cost? Will 
96 yds.? Will D7 yds.? Will 100 yds.? 

6. At $,06i (or $^jr\ what will 33 yds. cost ? Will €6 
yds.? ' ' 

7. What will 4 qts. of molasses cost, at 2 cents a giU? 

8. How many shillings in 4£. ? In'8£. ? In 3£. 5 b. ? 

9. How many minuttf s in 8 honrs ? In 12 hours ? 
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' W. How many cents is | of a dollar? Is 9^ ' Is ti ? 
Is$i? Is$i? Iffli? I8$A? Istf? l8$T?t? Is, 
$A? Is $1? Is $U? Is ti? Is tff? I0*i? Is 

11. How many pence in ds. 9 d. ? In 8b. 6 d. ? 

13. How many cents in 2 s.? In 3 s. ? In 3 s. 9 d. ? 

13. How many cents will buy 3 slates, at 1 s. 9 d. each ? 

14. How many cents are 18 d.? Are 2 b.6 d. ? Are 5 s. 3 d. ? 

15. What kind of a fraction is I? Isl4i? Is i off? Is 
V^? Isf? 

16. What mixed number is equal to -^? ^? 

17. How many 5ths m 8^ ? In4i? 

18. How many pounds in f5£. ? In }j£. ? 

19. How many pounds and shillings in 10^£. ? {^£' is 
Is.) In8A£.? 

20. How many shillings in -^ d. ? In -^^ d. ? 

21. What fraction is equal to f ? -A-? ^? 

22. What kind of a fraction is ,5 ? Is 14,3 ? 

23. What will be the cost of 3 books, at $,5 apiece ? At 

24. What decunal fraction is equal to j- ? f ? i? 

25. Bought ,4 of a bushel of lye at one time ; at another, 
^ ; and at another, ^ ; how much did I buy in aU ? 

. 26. How much is f of a shilling? f s. ? (^s. is ^ of 
12 d.= 2 d.)-i shilling? 

27. How much is ^ of ^ ? Is f of J? Is i of tV? 

28. How much*is 3 times ^ ? 3 times } ? 3 times i ? 

29. A man bought | of a barrel of flour for 3 d<Jlars ; 
how much was it a barrel? 

30. 3 is i of what number ? , 

31. 5 is ^ of what number ? 

32. 10 is I of what number ? 

33* 7 is ^ of what number? 

34. i of 6 is I of what number ? 

35. i of 19 is ^ of what number ? 

36. f of 12 is -^ of what number ? 

37. I of 12 is I of what number? 

38. If a man save i of a dollar a day, how many doUan 
viU he save in 16 days ? How manv m 17 days r In 25 

' ys? 
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39. In -^ how many times 1 ? 

40. In -^ how many times 1 ? 

41. In ^^ how many times 1 ? 

42. In -*^ how many times t? 

43. William gave away 1 apple and ^^ which was i of aD 
he had ; how many had he ? -| ^s 3 times as much as } ; 
hence, if lj| is | of a certain number, the number must be 3 
times 1^ ; thus 1^ = J ; then J X 3=f = 4^, Am. 

44. 2|- is^ -J of what number?' (If 2^ is ^» f, or the nam 
ber, is 5 times as much ; that is, 5 times 2^ = ) Hi, Ana. 

45. 1| is i of what number? 

46. If is f of what number? 

47. William gave $,25 for 2,4 yds. of ribbon ; how much 
was it a yard ? 

48. Divide 3,5 by ,7. A, 5. 

49. Divide 3,5 by ,07. A. 50. 

50. Multiply 5 by ,7. A. 3,5. 

51. Multiply 50 b)r ,07. A. 3,5. 

52. How much will i of a peck of salt cost, at $1 a 
bushel ? 

53. How many drama is | of an ounce ? 

54. How much is i of a yax^? 

55. How much is | of a day ? 

56. How much is -^ of a minute ? 

57. If you pay 6 cents a quart for ale, how much is that a 
gallon? 

58. If a man earn $3 a week, how xaxLch is that for each 
working day in a week ? 

59. If a man travel .6 miles in, 2 hours, how far will he 
travel in 16 hours ? 

60. What is the ratio of 2 to 6? Of6to2? Of9to6? 
Of6to9? OflOtolOO? 

61. If 20 bushels of apples cost $10, what will 5 bushels 
cost? 

62. What iff the ratio of 20 to 5? 

63. If 6 gallons of water fall into a cistern, containing 12 
gallons, in 1 hour, and 3 gallons leak out in an hour, Low 
kxig wUl it take die cistern to be filled ? 

&. If 4 men, in one day, consume 3 loaves of bread, how 
mainr loaves will 12 men consume in 4 days ? 
6SC If 6 men, in 12 days, reap 1ft ^vat^^ of %;nm^ how 
mao/r acres will 12 men reap 'm 4 days'? 
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66. What part of 1 month 10 15 days ? It 1 day? It SI 
f^yt? Is 3 days? It 5 days? IslOdaya? b&Odayt? 

€7. What is the inteiAst of $20 for 4 montht ? For 10 
months? For3months? For 1 year 4 montht ? 

68: What is the amount of $40 for 3 mo. ? For 5 no.? 
For 10 mo.? Forlyr.Smo.? 

G9. What is the intarest of $60 for 15 days ? For 10 
days? For 1 day? For 5 days? For 2 mo. 15 days? 
For 4 mo. 10 days? For lyi.8 mo. 15 days? 

70. What must iroa pay a broker, who gives you $20 m 
Boston bills, in exchange for Providence bifis, at J per cent 
commission ? At I J)er cent. ? At 1 per cent ? 

71. What is vij demand for selling $600 worth of cotton, 
and guaranV^^ the payment, at 5 per cetoti commistion ? 
At 7 per c^^t commission ? At 4 per cent ? 

72. What is the amount of $1 for 1 yr. 8 mo. ? 
73L What is the amount of $200 for 1 yr. 8 mo. ? 

74. What, then, is the present worth of $220, due 1 yr. 8 
290. hence ? 

75. J^hat is the present worth of $530, due 1 yr. hence ? 
Wfiat 18 the discount ? 

76. A merchant, having bought cloth for 50 cents a yard* 
wishes to matf "it to as to gain 10 per cent; what ptkm 
must he put emit ? (,50 X 110= $45, .^ii^.> What priM 
must he out q|t it to gain 4 per ceat? 8 per cent? 20 
per cent ? • . 

77. Wffliam bou^t a sled for $3, and sold it to as to gain 
10 per cent ; what did he get for it ? 

Exerdstsfor the SkUe. 

1. Bou|^t 1 gallon of molasses for 62} cents^ 1 quarter of 
Amu for $1421, 3 Um. of tea for $1,05, 3 yards oi flannel fyt 
$£7A, and 1 skein of silk for 6^ cents; wnat^.was the amoimt 
of the whole ? j9. $3,791. 

2. Bought 144 lbs. of laisins for $16; what wasthatapouad? 
A $A11 +. 

3. Whati8thecostof3600yardsof flannel,at$421ayani^ 
450. At${33i?-12Q0. At$^?-7S0. Ji. $d370. 

4. In 20 lbs. of silTer, how many spoons, eaoh weighing 5 os. 
lOjpwt. ? jS. 43 spoons, and 3 oi. 10 pwt rem. 

5. A bottjriit 4 hogsheads of molasses for $84, sd4 1 hogshead 
for $25, and the remainder at the rate of 4 cents a pint; how 
attach did he make on the whole ? A, ^1,48. 

4L Bought a fc q g sh e a d oftag^f weighing 1^ cn^X. 1 qg A^^^^wi.^ 

Jo 
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What wiU be C'l tax ?-4940. What D'l F-S^O. WiiatAVr 
8710. What Fa?-14634. What H'i?-3512. What I?a?-.^ 
S34160. Whatri.M571. What K'0?-]2O12. 

jfiif . $430,298: 



COMPOITSTD F£XXOWSHIP. 

H liXXVllI^ K Two nen hired a postnie for f9 ; A 
* pat in 2 oxen for 6 raeotha, and B 3 oxen for 5 monthi j what 
oujrht each to ]>ay fov the paatHxe i 

2 oxen for Gmoalha is the inane as (3 X ^ ») 13 oxen fcit 1 
month ;' and 3 oxenrfbr 5 months is the sasiie as (3 X ^ ^ 15 
oxen for 1 month: 

The shares of A and^ B are tile same as if A had put in 12 
oxen, and B 15, for f> month eacBt ; hence the reliUion tvf 12 to 
15 is the same as in Siinple Fellowdup, thus, 

2x6^=^ IS)' 

3x5a>^15y^^•I3 :: : $4, A's. . 
-{^^27 : 15 :: 9 ^$5, B's. 



Q. How, then, do^ Coinpound differ from Simple Feliewsbip ? 

A. Compoaad regards time, Simple does not. 

Q. From tJie precsdiag; example, wliat appears to be the 

RULEI 

A. Multiply each man's stock by the time it is 
continued in trade. 

Theii, As the sum of the products : each man's 
product :: the whofe gain or loss : each man's 
gain or loss. 

Mare Exercises for the Slate* 

2. Three merchants. A, B, aad C, enter inlo partnership; 
A pats in |eO for 4 mo., B $50 for 10 mo., a^C $80 for 12 
mo. ;, but by misfortune thej lose $50 : how much loss must 
each man sustain .' , ( A's, $7,0584-. 

Jhu. < B*8, $14,705-f.. 
I C's, $28,2354-. 

3. Three butchers hire a pasture for $48 ; A puts in 80 sheep 
fcr 4 mo., B 60 sheep for 2 mo., and C 72 sheep for 5 mo. j 
wiio^ fifaore^ of the rent must each man ^a.v ? C A s^ %19^. 
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toHiieh u the xnoft, the compound inteiett of .f680 fbr 6 
r the discount of the lame lum for the ttme time ? 

A, Compound interest, by $56^77. 
[f 300 men, in 6 months, pertorm a piece of work when 
f^s are 13 hours long, how manv men will do the stme in 
ths, when the di^s are only 8 noors long ? if. 675 men. 
What is the difference of time between AprU let, 1896, 
me 15th. I829?-^J2,14. Between Maich lUth, 1829, and 
t SO, 18» ?-2fifi9. Between July 5, 1800, and Febmary 
96 ?-25,7,ll. A. 31 yrs.. 4 mo.. 24 days. 
What is the intereist of (190,60, from Jane 1, 1898, to 
16, 1899?-7637. From May 15, 1894, to August 29, 
-45606. From October 10, 1895, to Norember 1, 1896 r- 
A $75473+. 



[XXV* In GOBfPUTiNG Interest os Notes, 

I a Mttleiiient h made witUa a short' time fhmi tlM date or 

eat of inleieft, it ie feaerally the oaitein to proceed eceoidiiv to the 

id the anaoant of the princifial, from the time 
iterest commenced to the time of settlement, 
ikewise the amounlof each pa)rment, from the 
it was paid to the time of settlement ; then 
ct the amount of tlie several payment^ fr6n 
DQOtint of the pri|^ipal. 

Exercises for the Slate, 

r Vahie Tetefted, I piomlie to pay Eufta etanly, or order, Three Ban- 
Uaie, wHb intweet. April 1,100. „ „ 

Pbtsa Mo«ai.T 

ia note were the fhllowinffendoneneoti*.^ 

. O9L, 1, ia», leoenred ftlOO ) Tims, 

. igfillg 1886^ « ISof 8,9, 6, 1,11, 15, 4. 

1)5. l.lfflf! « ll90) 
w»idDjB4ii^^]»B? .fa*. $60,73. 

CALCtTLATION. 

I ftret principal on lateieet from April 1, 1886 $3M)M 

neettir AptUl, MR, (36 ■».)... <*.. HOP 

Amoont o^ pibeipala^ ...|B64^ 

ijnm^OQt,lUS»,, ,,.>,..,.. . •100,00 

to Annli,:]SaB,(j90iiM>»).n»«**««*«***««»«»* f^OO 

Ba7ment,7$rin6,18a6.. 90,00 

to Apia 1,1898, (8% n«^) -J^ 

Mnent, 006.1, 1887.. «.>%,kHii«... ^^0,00 

&AiSrM^^lBS6,(4 ino.).....^........i.. . %¥S 

Ainenot of paymenlB deducted. ...••..•••«• o^ll^^^ 

- JUnaina d«e»:Apiil 1, 18n«*«^»«%%»..»»««%%*^<^ 
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AJEUTHMBTiC. 

Q. irUie tides ofa iquare be each 1 yaxd in A 3 Caet =,} yai|L B 
length, at in the figure on the right, what ought 
it to be called T 

A. 1 square yard. 

. Q. In thtt square, I parccive there are teverel 'JJ 
tmaller tquaret contained m the larger. If you ][ 
count all toe tmaller tquaret, allowing each one J 
to be 1 foot, how many tquare feet or tquare ^ 
yards will they make ? 

QWhyt DC 

A, Because there are 9 small squares, each con- 
taining 1 sq. ft., which make 9 sq. ft., i. e., 1 sq. yd. 

Q. llow many tquare feet, then, make 1 tquare yard 7 

A. 9. 

Q. If we multiply 5 feet (the length of 1 tide) by tbe/width, 3 feet, 
makinff 9, the tame result it produced at before. What, then, will 
mollipTj^ng the length of any tquare by the breadth, or the length into 
itself, give t 

A. The square feet, square inches, &c., con- 
tained in the figure. 

Q. How many tquare inehes in a figure 2 inchet long and 2 inches 
wide ? -p 

A. 2x2 = 4. 

Q. How many in a figure 4 inchet loiur and 4 inchet wide? 12 
inches square, that is, Iz inches long, and U inches wide T 8 incbea 
aquare 1 6 inphes square ? 20 inches square T 30 Inches square ? ' 

Q. How many square feet in a figure 1 foot, or 12 inches, square t 

A. 1 square foot. 

Q. How many square inches in 1 square foot ? and why t 

A. 144 sq. in. ; because 12 in. X 12 in. = 144. 

Q. HoW many square feet in 1 square yard t and why T 

A. 9 sq. ft. ; because 3 ft. X 3 ft. = 9. 

Q, How many square yaids in 1 square rod ? and why 1 

A. 30^ sq. yds. ; because 5} yds. x 5^ yds. 
= 30i. 

How many square feet in 1 tquare rod 7 and why ? 

A. 2724 sq- ft* ; because 16^ ft. (the number 
of feet in 1 rod in length) x 16i ft. = 272i. 

Q. This figure on the right A B 

'is called a rarallelogram : i 
what,then, we your ideas ofa 1 
Parallelogram 1 ! 

A. That it is a * 




^ifure which is long- ^ ""x) 
than it is wide 




;^ !5i 



COMPOUND FROPORTION. 900 

.- Aiuumit, Imif lit >i w mu $171^ 

/laiMl6,1894,aaiimgraatertbaotiMiBUrwt tiModM SOyOO 

tl6i m4, ftMmiiBg a new prineipttl fSBlfSS 
I IttJ ^ flwiJoM I8» ]&, t9 Uanh J, iaw» (90| mo.). . . 40,1« 

1^ a rail I«fi than tke fourast «lMa dM $ Vk 

iK, a mmi lew thaa IIm intorMt than diM $ lA ^ 

IRjaattagrwtorthanthentarwttbeodaa $100 

ianh I, laaflLfonnliw a Mw principal I^V>4,» 

jit OQ $i04^, fiom March 1, 1896, to Oct. 16, 107, (19i mo.). . . 99,73 

Amoont $334,79 

pent, Oct. 16/ 1837, a nun fxaator than tha intorait than dna... .. 120,00 

f Oat. 16. 1887, Ibrmiaff a now principal $184,79 

Cit on $184,79, fromOct. 18, 1887, ta Aqgiwi 31, 1888, being tha 
> of eottlaaMnt, (10| mo.) 9|09 

Auce doe Aof . 31, 1888 « $194,41 

f 

8. For Talne received, I pramiee to pay Aehar L. Smith, or oide^ Nina Hnn- 
rad Dollar^ with intetast. Jnaa 16, 1880L 

$900. William Itoaaia 
ENDORSEMENTS. 

July 1, 1881, receiTed $150 1 TWc 

Sept. 16, 1889, « $90 1,13,1, 

Dec. 10,1884, " $10 9,15,9, 

June 1,1885, *< $90 ' 11, 1,6, 

Ai«. 16, 18U, " $800 15, 1, 6 

March 1, 1887, ** $300 J 

Wl^t remained doe Sept. 1,1888? .Ai#, $463,07. 

Connecticut Rule. 

BetaUiahed hf the Supreme Court of the State of Conneeticat in 1804. . / 

'' Compute the interest to the time of the first 
fiayment ; if that be one year or more from the 
time the interest commenced, adfi it to the prin- 
cipal, and deduct the payment from the sum total. 
If there be after payments made, compute the in- 
terest on the balance due to the next payment, 
and then deduct the payment as above ; and, in 
like manner, from one payment to another, till all 
the payments are absorbed ; provided the time 
between one payment and another be one year or 
more. But if any payments be made before one 
roar's interest hath accrued, \\ie\i wtKosiNA '^ 



interest on the principal 6um«due on the ot^^ 
tion, for one year, add it to^ the principal, md 
compute the interest on the sum paid, from the 
time it was paid up ta the end of the year ; add 
it to the sum paid, and deduc^ tliat sunr from the 
principal and interest, added as above.* 

^' If any payments be made of a less sum than 
the interest arisen at the time of such payments- 
no interest is to be computbd, but only on the 
principal sum for any period." 

1. F«r TahM roeeiTad, I promiM to pay FMer Tim^, or oidor, One Thoti ' 
nnii I>oIlftn, with intorwL J|im16,18M. 

ENDORSEBfENTS. 

Johr 1, tSSKL no6W9d $990 ) Time, 
Aug.l6,18M, - - " " 

Dee. I, lata, 
Feb. 16, ISHL 
WlMtwafldotAa«iutS6»ia9B? wAw. $507,86. 



96W9d $990 ) Time, 
«» tlWj 1^15, l,ni5y 
«• •W£l, 8,15,6l 
« $9167 6^10. 



$1000,00 miacipftFefthe note* 

68,50 Interaat to Jnly 1, 188S» <U4 mmthf .) 

$1063,90 aiQOont. 
9fd),00 1st payment deduct^ 

$619,50 doe Jaly 1, 1885. 
54;84 interest to August 16, 1816, (13| aioRtln.) 



1 



$867,34 amount. 
157,00 9d payment dedneted. 



$710,34 dne August 16, 1890. 
4Sie9 interest fori year. 



$7634)6 
f 90 60 i *"^^''^ ^^^ peyment to AunA 16, 1897 (the endT 

' ( of the year), beiiig 8^ iMiiinit. 

^^"^^■^^^■» 

$6a9;B7 doe Aofost 16^ 1897. 
19,86 intaieet to February 16, 1896, (6 monthi.) 

$688,13 amount. 
918,00 4th payment. 

$464,13 due Febmaiy 16, 1888. 
14,69 interest to August 96, 1898, (6| months.) 



$478,88 dne August 96, 1888, the time of settlement. 



* If A JBU does not extend beyond tkw \m« q{ yaynnox, v>»aitS£\x 4»«t^then 
dad Um UDoaat of the principal, lemeuung ^QOLV<adL,xv^ Vo ^n ^^a»A -^^ w xflfc- 
Momit, iikewue the amount of th4 pamaentox pKjmea\»ft«i^>^^wi««8 
P^ to the tfmo of settlement, and MnxX tt» awa «K ^M«** wi wiX 
Moai thm maount oftbm ^raicipal 



COMPOUND nOI*ORTIOM. fit 



S?t*<K'''* '^*^ i Pwmi^ to ptij J«hii P. Bnilh, «r«id9r, Bglft 
IMr u4l3«venty-flirt DoIIan, with intoiMt. January 10, UU. 
;. 8S75- lUaarnwiDo* 

ENOOB8EBfENT8. 

July 



What waa due Septombe 



£NDOB8EBfENT8. 
U 10, MM, fMahrwl fM\ Timt, 

.^U,18aS» " fiwf 3, 7,1,4, 
»hl. 18B8, « #5(5^4.1.2 
r 1, law. « t^M) ^ 
tomber 1,1808? .AuT^M?. 



ITXXXYI. PRiCTicE IN Compound Nubibebs 



Opmttima is eomiiQQiMl »iimben, «a Modi, ikiUinga, Ibr iiiat>iiaa,jMy h% 
dMUnod by taddng alh|uo«iparta, aa in Awliea ^ JMM JMnwy, f XXVm. 

1.. What is the coit of SS'biishels of salt, at 10 s. a bushel ? 

In thifl example, 10 a. as l£, ; then, | of S8 buahela ia the eoat in ponnda. 
t]uia,26H-9sl4£.,.Au. ' " r- i 

2. What will 40 bushels of wiieat cost, at 58.=:i£. a 
bushel? AtlOs.=^£.? M49.=zi£.? ,AtlB.z=zy^£.? 

I. Hence, when the price is an aliiquot, or eveny 
part of a pound, we divide the number of gallons, 
yards, &c. by this aliquot part, as im V XXVIIL- 

Exercises f&r the State. 

1. What will 8640 yda. of cloth cost, at 10 1. « i|j£. a yd. ?- 
4320. At 6 s. 8 d. as ^JC. ?-2880. At 5 s. r«r i£, ?.016O. At 

4 fl. » iX. ?-1728. At 3 8. 4 d. » i£. ?-1440. At itn. 6«i. » 
i£.?-1080. Atl8.8d.«:TV^.?-720. At 1b. 4d.«^V^.?- 
576. At 1 8. 3 d. =s tV£- ?-o40. At 1 8. = 2\y£. .M32. At 
10d.»^«i2V^.?--3C0. At 8 d. rrr ^£. ?-28d. At5d.» 
4V£-i'-180. At2J^d.s:^£.?-80. A,vmit. 

JVMe.— The aliquot parts of a pound, in the following ez«ins)*'» aayoe^ 
found in the fonner examples. 

2. What cost 20 ffollons of brandy, at 6 p. 8 d. per galiba ?-^ 
6,13,4. 

3. What C08t 8 yds. of broadcloth, at 10 s. per Sffd .M. 

4. What coat 25 bushels of ryQ, at 5 s. per hnaM ?-6,5. 

5. What cost 30 bushels of oaU, at 2 s. 6 A, pqr bush?! ?^A^' 
J^ks, 20£. 13 a, 4 d. 



i«MV 



ARITHMETIC. 
6. What wiH 51 bblt. of cider cost, at 7 s. 6 d. per bbl. t 

13£. 15 s. s eott, at 5 ■. Mr bbl. 
<£. 7s.e<l.=o(Mt,fttAah64.perU>l. 



Jtu, 18£. 3s. 6d sx cMt, at 7 •. 6dw p«r bbl 

Oa, 
5i.si£.)51 

Bi. 64. s I of 5fl. ; then, \ } ]S2£. 15s. s cost, at 5 s. per bbU 

6£. 7i. 6d.sOMt,at3s. 6d. perbbl. 

jffiM. 19£. 3 s. 6 d. ss eoat, at 7 s. 6 d. per bbl. 

II. Hence, when the price is not an aliquot 
part of l£., we may first find what is the greatest 
even part, and then take parts of this part, and so 
OR, for several times. 

7. What will 20 yds. of cloth cost, a^ 12s. 6d. per yard P-1240. 

8. What will 40 yards of cloth cost, at 15 s. per yard .^-30. 

9. What will 36 bushels of corn cost, at 7 s. 6 d. per bushel ?- 
13,10. 

10. What cost 12 bbls. of ale, at 17s. 6 d. per bbl.?-lO,10. 

A. 66£. 10 s. 

11. What will 5 ewt. 3 qrs.21 lbs. of sugar cost, at $9,60 per 
owt. > 



8 qri. ss \ cwL 



1 qr. =s I of 3 (p«. ; then, 

14 lbs.= ( of 1 or. ; then, 

7 lbs. = I of 14 iM. ; then, 



5 

48,00 = cost of 5 CMTt. 

4,80 =B cost of d'qrs. 

8,40 s eoat of Iqr. 

l^ = eoftofl4Iba. 

,G0 SB coat of 7 lbs. 



jfw. $57,00 s eost of 6 ewt. 3 qrs. 31 Um. 



J2. At $2,50 per yard, what will 5 yds. 2 qrs. of broadcloth 
oost?-1375. What will 4 yds. 1 qr. cost?-10^. Will 6 yds. 
4<rs..M6875. Anji,%W^, 

13. 5 ewt. 3 qrs. 16 lbs., at $4,20 per ewt .'-2475. 

14. 3 ewt 1 qr. 7 lbs., at $3,60 per ewt ?-11925. 

15. 4 yds. 2 qrs., at ^,10 per yd. ?-945. 

16. 4 gals. 2 qto., at $3,40 per gal. .Mo30. A, $61y425. 



PELLOWsmp. an 



FBLIiOWSHIP. 

XKWL. 1. Two bofB, Wmiam and ThomM^ 
r with marbles, in company, gained 80 cents ; William 
I of the marblea, and Thomas i ; what was each 
Aitof the gain? 

unes and Knfiis, owning a sled, in company, sold it 
more than it cost, that is, $3 gain ; Rofus owned | 
id James ^ ; what was each one's share of the gain? 



Vbat is the Rule of Fellowship T 

When men are trading in company, it as- 
[ts the gain or .loss .to he «hared by each. 

Vhat is cafled Stoox, or Capital f 

The money advanced or put in trade. 

Vhat is called Diyideivd ? 

The gain or loss tO'^be shared by each. 



tree men, A, B^uid C, traded Hn company ; A pot in 
; $400, and U $600 y they gained $900 : what was each 
hare c^ the gain ? 

exam^e, it is evideiit, that B •wffiA to liars twiss «s nmeh of tbs 
.. for his stock Is twico ss mueh, and C 3 timei ss noch ss A ; that is, 
'i gain or loss ou^ to have dbe time ratatioa to the whole gain or 
le Boaey hs put in has to^ie mooejr thejr all pat ia. The lame |Mria> 
I apply m all cases in which a nomber is to be divided into parts, 
all have a given relation, or ratio, to each other, as the dividing a 
's estate among his creditors, ^iportloning taxes, ^c. 

e, from the foregoing example, we^derive 4be followiiig 
ions : 

tock,' pool llloO : aw : : SW) ^ lo, A'agaiii. 
took, $600 f 1200 : 400 :: 300 : 100, B'a gain. 
teftock,$l500J 1200 : WO : : 300 : .150, C»« .gaia. 

itiea. Theie are iftW, -^Wir* iftfifej «=i» % 9-; *h«ii, 
r, that ia, 4 of $300,»$50,A>; i of $900«$ 100,B'a, 
r$300»$150,C'igain. 

y analysia. If $1200 stock: gain $900, theft $1 stock 

nT3W«f»300,«iS!fifiF«^. Now,if $l*iin$i, 
ofMoO, A's stoek^s $»),/£'■ nan-, 4 oCmOA, W% 
r$iOQ, B'm gain ; and 4 of $600, C?« ^to^.^-^^,^'^ 



114 ARITHMETIC. 

Thb Uat methoa will generally be found tiie thorteit, wai beirt «idu»t^ to 
boifneH ; eipeciallv when there are several statam^ftto, u which «U th«f itii 
ierm are alike, and all the third teime are alike. 

Pboop. It is plain, that, if the woik be right, the amount of 
the shares of the gain or loss must be equal to the whole gain 
or loss ; thus, in the last, example, A's is $50 -|- B's $100 -f- 
Cs $150 ss $300, the whole gain. 



Q. What, then, is the Rule 7 

A. As the whole stock : to each man's stpck :: 
the whole gain : to each man's gain. 



2. Three merchants, A, B, and C, gained, by trading in com* 
pany, $200; A's stock was $150, B's $1^, and C's $40d' 
what was the gain on $1, and what was each man*s diare of 

' the gain ? Ji.The gain on $1 is $i ; then, i of $150» ^,50, 
A's ; i of $250 s |62,50, B's ; and i of |400 » $100, &s. 

3. A, B, and C^lieight a ship with 270 tons; A shipped on 
board 96 tons, B 72, and C 102 ; in a storm, the seameii- were 
obliged to throw 90 tons overboaird; what was the loss on 1 
ton? and how many tons did each lose ? ^. The loss on 1 ton 
is^of aton; A's,32; B's,24; C's, 34. 

4. A and B trade in company, with a joint capitid of $600 ; 
A out in $350,50, and B $219,50, and, by trading, they gained 
$180 : what is the gain on $1, and what is each person's share 

of the gain? Jiju. $i ; A's, $70,10 ; B*s, $49,90. 

5. A ship, valued at $25200, was lost at sea, of which | be- 
longed to A, jl to B, and the remainder to C : what is the loss 
on $1.' and how much will each man sustain, supposing $18000 

of her to be ensured? ^ns. f ; A's, $2400: B's, $3600. and 
C's, $1200. 

Penorm the following examples, in the same manner, by 
finding how much it is ror $1, or unity. 

6. A detachment, consisting of 5 corapanien, wHs ^nt into a 
garrison, in which the duty required 2Sfe men a day : th^ first 
company consbted of 162 men ; the second, 153 ; the third, 144 ? 
the rourth. 117 ; and the fifth, 108 ; how many men must each 
company fumish, in proportion to the whole number of men? 
'A. The projportion ror 1 man is I ; then, | of 162 sss54, first 
company ; the second, 51 : the third, 48 ; the fourth, 39 ; and tha 
fifth, 36 men. 

7. Two men, A and B, traded in company, with a joint capi- 
ial of $1000 : they gained 4()0, of w\n!&\k ktMk|3iOO, and B 

the remainder : wnit was each vexioiCa «toRSi.> Ams^ 1|\ ^^ 
imgakem ^ stock : A*», $760 \ B ft, t|^. 



FELLOWSmP. lift 



. ^iMwwiit $1000 between 4 penou, m thai their eliaiee bm/ 
be to each other as 1, 2, 3, 4. ^. $100, 1200, taOO, f400. 

9. A banknmt is indebted to A $350, to B $1000, to C$1900, 
t9 D $420,to£ $85, to F $40, and to G $90; hie whole estate is 
worth no more than $1557,50 : what will be each creditor's part 
of tbe nropertj ? 

In adinstinip claims of this nature, it is the general ptactice 
to find now mnch the debtor pays on $1, which is, in this case, 
$j|. J. A, $175; B, $500; C, $600, D, $310; £,$49,50; 
F, 190; G, 110. »^-r- 

10. A wealthy merchaat, at his death, left an estate of 
$30000, to be divided among his 5 children, insoch a manner 
that their share* shall be to each other as their ages, which 
are 7, 10, 19, 15, 16 years; what was the share of each? 

Jhu, 13500, $5000. $6000, $7500,J^000. 

11. A and B inyest eouaf sums m traoe, and clear $^, of 
which A is to hare 8 shares, because he spent all his time in 
managing the concerns, and B, only 3 shares : what is each 
man's gam ? and how much is A allowed for his trouble ? dtu, 
$160 ; A's share, $100 for his twuble ; $60, B's share. 

12. If a town raise a tax of $1990, and all the property in 

town be valued at $64000, what will that be on $1 ? and what 

will be A's tax, whose property is valued at $1900 f dtu, $/» 

en a doUar ; A's tax, ^. 

Mm ■■■Miimy taxos, we msit tint aiaks an iBvenlMT «f aD Um pniMr^, bmk 
real and penoneJ, ef the wliole town, end mho of eaca indiTidiul who ta to bo 
taxed } end, as tbe whole number of poBs are rated at ao moeh eafch, the tax 
on an the poUe mnet lint be taken ont Aom the whole tax, and the mmainder 
is to be iweeiBd on the property. TImu. to find how ameh any indiTidnal 
most be taxed far hit propetty, we need only find how mneh the raoMunder ef 
the whole tax ia on $1, and inwliply hie aiventory by it. 



JVMc — In aome atatea, taxea are aaaaaaeil only on the real and peraonal 
I, no poir 



of tbe inhabitanta, no poll taxea beinf allowed. 

13. A certain town Im taxed $9140 ; the whole property of 

the town is valued at $500000; there are 900 polls, which are 

taxed $.70 each ; A's property is valued at $1400, and he pays 

for 2 polls : 

a Folia. $ els. Folia. 



C's, at 1900, pays for 9 
D's, •* 1966, " " 1 
E's, " 9195, " " 3 
P's, «* 3691, « " 9 



ITs, at 895,50, pays for 3; 
I's, " 800,40, " " 9 ; 
J's, " 375;K, « « 1 ; 
K's, « 965,30, « « 9. 



What will be the tar on $1? and what will be A's tax f 
900 polls X $^70 S3 $140, amount of the poll taxes; and 
$9140 — $140 as $9000, which is to be aadbssed on the property. 
pOOOOO : $9000 :: $1 : $,04, tax on $1. Then, to find A's 
tax, his inventory being $1400, we proceed thus : — 
$1400 X $,04 » $56 
SpoU$ At $,70 «$ 1,40 

$57,40, \*ft ^Yko\fi Xax^ Ana. 



me ' ABITHMBTIC. 

What wUl be C'8 tax ?-4940. What D*8 ?-SmO; Wlial^X^af 
8710. What Fs?-14634. What H'i?-3512. What I!aN: 
S34160. What J's?^1571. What K's?-]2012. 



COMPOUITD FEIiXX^WSHIP. 



Y LiXX'TXII^ 11 Two nen hired a pasture for |^ ; A 
* pat in 2 oxen for 6 raeotha, and B 3 oxen for 5 monthi ) what 
oujrht each to pay fov the matHie 21 

2 oxen for Gmoalha is the same as (3 X ^ »») 13 oxen for 1 
month ;' and 3 oxewfbr 5 months is the ssane as (3 X^ ^ 1& 
oxen for 1 month: 

The shares of A and^ B are tiie same as if A had pat in 12 
oxen, and B 15, for "b month eacfi ; hence the relation y£ 12 to 
15 is the same as in Siinple Fellowdnp, thus, 

2x6*^ IS)' 

3 X 5x8^15 >27:.I2 : : 9 : $4» A's. . 

-{^^27 : 15 :: 9 .$5, B's. 



k 



Q. How, then, do^ Coinpound differ from Simple FeUewsbip 1 

A. Compoaad regards time, Simple does not 

Q, From the precediag example, what appears to be the 

RULEI 

A. Multiply each man's stock by the time it is 
continued in trade. 

Theii, As the sum of the products : each man's 
product : : the whofe gain or loss : each man's 
gain or loss. 

Man Exercises for the Slate* 

2. Three merchants, A, B, and C, enter ijUo partnership ; 
A pats in fkeO for 4 mo., B $50 for 10 mo., a^ C $80 for 12 
mo. ;, but by misfortune thejr lose $50 : how much loss must 
eadi man sustain .> ( A's, $7,058+. 

Jhu, < B's, $14,705+. 
( C's, $28,2354-. 

3. Three butchers hire a pasture for $48 ; A puts in 80 sheep 
fcr 4 mo., B 60 sheep for a mo., and C 72 sheep for 5 mo. j 
what 8kar& of the rent must eacVv maxi t>a.v ^ C >^' «^ %V^ v^ > 






MENSURATION. S17 

i^'-'Vim merdiaiit» entered into ptrtnenhip for 16 mo. ; A tt 
flbfltfiBt IB stock to the amount of f600, tnd, at the end of 9 
montiu, put in $100 moie ; B. put in at nnt $750| uid, at the 
ejcpiation of 6 montha, took out $960; with this atock ther 
inuned $386 ; what was each maa'a pait? ^. C A'a, $900,797. 

-*"• I B'a, $186,902. 

5. On the fint of ^nuaiy, A'befan trade wiu $700, and, oo- 
the first of February followmg, he took in Br with $540; on the 
fint of June foUowutf, he took in^C with MOO ; at the end c^ 
the wesff the/ founa the/ had gained $879: what was each « 
wa/ULS 8hai<e oi the gain ? 

4ns. As share, $364,999; B's, $060,91; C\$236,3& 



!l 






MENSURATION. 



T LiXXIX. SQUARE MilASURE. 
Q. What are /oar ideasofaSooare T A 

A. It is any thing which is as *" 
long as it is wide. 

Q. What kind of a figure does this on the right 
appear to be 1 

A. A square figure. 

Q. Why t 

A. Because the side AB is as 
long as the side BC, 

Q. How many sides ha« this figure, and what is their length? 
Q. How many equal comers has it ? 

A. Four. 

Q. What are these eoroers geoerelly called? 

A. Angles. 

Q. How, then, would you describe a Square figure? 

A. It has four equal sides, and four equal 
angles. 

Q. In the above figure, if each side be 1 foot in length, what ought 
it to be called ? 

A, 1 square foot. 

19 




A^THM£TK2. 

Q. irUie tides ofa iquare be each 1 yard in A 3 <««( ss.} j^t^ B 
IcBgih, as in the figure on the right, what ought 
it to be called t •g 

A. 1 square yard. t 

, Q. In this square, I perceive there are sererel 'T. 
smaller squares contained m the larger. If you j] 
count all tne smaller sqoares, allowing each one J 
to be 1 foot, how many square feet or square ^ 
yards will tney make ? 

QWhy? DC 

A. Because there are 9 small squares, each oon- 
taining 1 sq. ft., which make 9 sq. ft., i. e., 1 sq. yd. 

Q. How many square feet, then, make 1 square yard t 

A. 9. 

Q. If we multiply 5 feet (the length of 1 side) by the/width, 3 feet, 
makinff 9, the same result is produced as before. What, then, will 
mullipTying the length of any square by the breadth, or the length into 
itself, five t 

A. The square feet, square inches, &c., con- 
tained in the figure. 

Q. How many square inches in a figure 2 indies long and 2 inches 
wide f 

A. 2x2 = 4. 

Q. How many in a figure 4 ineb^ loiur and 4 inches wide? 12 
inches square, that is, IZ inches long, and U inches wide t 8 inches 
square 1 6 inphes square 7 20 inches square 7 SO inches square 1 ' 

Q. How many square feet in a figure 1 foot, or 12 inches, sqm^ t 

A* 1 square foot 

Q, How many square inches in 1 square foot 7 and why t 

A. 144 sq. in. ; because 12 in. X 12 in. = 144. 

Q. Hov^ many square feet in 1 square yard f an<i why 7 

A. 9 sq. ft. ; because 3 ft. X 3 ft. = 9. 

Q, How many square yards in 1 square rod 7 and why 7 

A. 30^ sq. yds. ; because 5} yds. x 5^ yds. 
= 30i. 

How many square feet in 1 square rod 7 and why 7 

A. 2724 >3^* ft* 9 because 16^ ft. (the number 
<rffeet in 1 rod in length) X 16i ft. = 272i. 

Q. This figure on the right A B 

'is called a Parallelogram: 
what,lhen, we your ideas ofa • 
Parallelof^m 7 | 

A. That it is a « 
figure which is long- y"""^ 
?r than it is wide 





^ ^ 



MENSIHIATION. ^ U9 

^- 'Q.-IVesec by this figiire,tbat tbera are two kinib oTParallelo- 
rrauM, viz. ABCO and ABEF. By intpeciiii|^ ibese ihey will b« 
fouud to be etjual : bow, then, may a Pajrallelogram be defined 1 

A. It is a figure which has its opposite sides of 
equal length, and its opposite angles equal. 

Q. If this figure had been square, and eaeh tide S feet in length, it 
is plain that it H-vuld have coutaineo 4 square feet ; Init, allowinjr the 
longest side to be 2 feet, and the shortest side only 1 IboL it wul, of 
eouKe, contain but } as many square feet: how matiy, then, does it 
•oatunf > 

A. 2 ft. (length) X 1 ft. (breadth) = 2 sq. ft. 

Q. If a figure J inch in breadth and 1 inch in length eontains 1 
square inch, how many s<]uare inefaes will a figure 1 iaeti vride and 2 
inches lonr contain ? 3 inches long f 4 inchM long f 8 inches long f 
12 inches lonr t 20 inches long T 

Q. If a Sgare I foot wide and 1 foot long coofains 1 square foot, 
how many square feet will a figure 1 foot wide and 2 feet long contain t 
3 feet long 7 4 feet long? 8 feet long 7 10 feet long? 

Q. How, then, do you proceed to find the square feet, inches, iu. 
of a square or parallelogram f 

A. Multiply the length by the breadth. 

1. How many square feet in fk room 10 feet long and 3 
feet wide? (10X^=30 sq. ft., Ans.) In a room 8 feet 
wide and 12 feet long ? SO feet long ? 

2. How many square rods in a piece of land 4 rods wide 
and 8 rods long ? 10 rods lonff ? 11 rods long ? 12 rods 
loQg ? 10 XO& long and 4 ro£ wide ? 

Q. When a piece of land, in any shape, contains 40 square rods, 
wliat is it called t 

A* 1 rood. . 

3. How many square rods in a j^ece of land 40 rods long 
and 2 rods wide ? 4 rods wide ? 

Q. When a piece of land, in any shape, eontains 160 square rods, 
wiiatisitcalled? 

A, 1 acre. 



4. How manj satulre rods in a piece of land 20 rods long 
and 2 rods wide f How many such pieces wiU make an 
aere, or 160 square rods ? 

5. How wide must a piece of land be, which is 80 rodi 
lou^, to make an acre ? 40 rods long ? 20 rods lon^ ? 

& How many square feet of boards are contained m tha 
aoanxf ft room 10 feet square? UO feel no^^xc^*^ \^ ^^^i^ 
ffide Mad 20 feet long? 20 feet in4d scQji^^<&^X\ss&2i|^ 






ARITHMETIC. 



7. ' Uffw TBUkj sqaaaro; jards in a teiMr3 feet lengf ani t 
ftet wide ? 6 feet square ? 10 feet-long and 9 feet iriief 
6 feet long and 2 feet wide ? (2X6==12-r9=:Uyi^ 
•Am.) In a figore 10 feetlon^ and 4 wide? A, 41- yds. 

8. How many square vaeds m 9 square feet ? In l06 ? Is 
72? In99? bi27? hi80? Jn^? 
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Q. How, then, must iqaare feet, square inches, &c. be divided ? 

A, Square inches by square inches, square feet 
hj square feet, d^c. 

5 squMe nrilas. 
Q. We are now prepaied to an- 
swer that interesting qoes^oa whieh 
oceurs in Geography, viz. the differ- 
cnee between miles iqaare and square 
ailea. Tlie ficures on the right are 
introduced for me poipose of its viUus- 
tration. Ejcammethem attentfvelv; 
then tell me, for instanee. What is the 
difference between 6 square miles and 
"b miles square f 

A. 5 square miles 
oneans 5 miles in length and 
cmly 1 in breadth; but 5 
miles square means 5 miles 
in length and 5 miles in 
iMreadthy making 5 times as 'many miles as anly 1 
in breadth ; that is, 25 square miles. 

IVom these illustntionB we derive the following general 

RUI4SU 

Q. How do you proceed to find the contents of a Sq^iare er 

l^araUelommT 

A. Multiply the length by the breadth. 

Exercises for the 8kDU. 

1. In a room 16 feet long and 11 feet wide» how many square 
feet? A, 176. 

2. How many aeies in a meoe of land 660 rods long and 38 
rods wide? SA X ^ = 11^ square acres, .tfiw. 

The pupil must rieooUect that square inches must be diviM 
ty aqaare inches. «square y^xAaf^ij laowM 3%x^%-» *«« ^ ^^ ' 

a How maay^cres in apiece <^ \BakjaLtl^ v^^«^>te ^^«l^ 



MENSURATION. 9S1 

r 4."Hoir many rods long must a piece of land be, which it 80 
roii^dey to make 1 acre ?-ft. How many rods wide to make 
i-Mreif-B. How many rods wide to make 200 aorta ?-400. 
J. 410 rods. * 

5. How many square feet of boards are contained in the floor 
of a room 40 ft. 6 in. lonff and 10 ft. 3 in. wide ? (JReduce the 
inches to the d^imal of albot) Ji. 415,125 ft.s 4l5| feet. ^ 

6. How many acres are contained in the road from Boston 
to Providence, allowing the distance to be 40 miles, and the 
average width of the road 4 rods ? Ji. 320 acres. 

7. How many square feet are contained in a board 12 inches 
long and 12 inches wide ?-l. 12 inches wide and 24 inches 
longr-2. 3 feet long ?-3. 20feet lonf?-^. w9..26feet. 

8. How many square feet in a board 1 ft. 6 in. wide and 18 
ft. 9 in. long ? Ji, 28,125 ft. =» 28| &et 

9. How mimy vards of carpeting,- that is 1^ vd. wide, will 
ooyer a floor ^ ft. 3 in. long and 13 ft. 6 in. wide I 

A. 25i yards. 

10. How many feet of boards will it take to cover the walls 
of a house 30 ft. 6 in. wide, 40 ft. 9 in. long, and 20 ft. high .' 
and what wiU they come to, at $10 per 1000 feet ? Ji. 2d50 feet } 
cost$284. 

11. How many shingles will it take to cover the roof of a 
bain 40 £eet lonff ^ allowing the length of the rafters to be 16 
ft. 6 in., and 6 shingles to cover 1 square foot ? what will they 
coat, at f 1,25 per 1000 ?. A. 7920 shingles ; cost, $9,90. 

12. What will a lot of land, 300 rods wide and 600 rods long 
come to, at^ $15 an acre? A. $16875. 

13. What will a lot of land, 1 mile square, come to, at $20,75 
per acre? A. $13280. 



H ±iXJLX. SOLID, OR CUBIC MEASURE. 

Q.. When a block is 1 inch long, 1 inch thick, and 1 inch wide, bow 
many solid inches is it said to contain T 

ji. 1 solid or cubic inch. 

Q. How many solid f^t does a block, that is 1 foot^ long, 1 foot 
thick, and 1 foot wide, contain 7 

A. 1 solid or cubic foot. 

Q. If a block 1 foot thick, 1 foot wide, and 1 foot lonj^, contains 
1 solid foot, how many solid feet does such a block that is 2 feet lonr 
contain? 3 feet long? 6 feet long? 10 feet long? 20 feet long T 
30 feet long ? 

X^ How many solid feet does ilock 2 feet long, 2 feet thick, 'and 
1 foot wide, contain ? 2 feet wide ? 3 feet wido 1 

Q. How many solid inches does a b\ock ^ *\iu^\v«& Xosoi^^VvQ^os^ 
wide, and i inch thick, contain ? 2 inches iVivcVlI ^'mOasA VM!ei.\ >» 
mebea thick t 

t9^ 



ARTTHMBTIO. 

Q. Hair, thtt, would yon proeead, to findkoir waay w6SA tm^ 
uwhaf, 4tc. aiecoDtaiiiediii a solid body t 

A. Mnltiplj the length, breadth and depth to- 
gether. 

1. How many solid feet' in a Uock 4 feet thitk, 2 feet 
wide, and 5 feet long? Jhm. 4 X'iS X' 5=40 solid feet, 

2. How many solid or eubic ftet in a block 12 inches 
lo^, 12 inches wide, and JS^ inches tldck ? JL X solid foot 

Q. When a load of wood codtaios 128 solid feeL -wiiat is it 
oUed? 

A. 1 cord. 

3. How many solid fbetin a pile of wood 8 feet long; 4 
Ibet wide, and 4 feet highi^ wl. 128, = 1 cord. How many 
eord»(^wood in a pile 8 feet fong, 4 feet wid^ and 8 feet 
high? wl 256 solid feet,.=r 2 cords. 

Q, In conimoB language, we sav of a load of wood brougfat to 
maiket, if it is 8 feet long, 4 feet hign. and 4 feet wide, that it is a eord, 
or it contsuns 8 feet of wood. But this would make 128 solid feet ; 
what, then, is to be ooderstood by saying of sach a load of wood, that 
it eootaans 8 feet of wood? or, in eoounoa languasre, "there is 8 
feet of it''? 

A. As 16 solid feet, in any form, are ^ of 128 
feet, that is, i of a cord, it was found coHvenient, 
in reckoning, to call every 16 solid feet 1 cord 
foot; then 8 such cord feet will make 128 solid 
feet, or 1 cord, for 8 times 16 lupe 128. 

Q. How, then, would you bring solid feet into cord feet Y 

A. Divide by 16. 

4. How many cord feet in a pile of wood 8 feet long, 2 
feet hiffh, and 1 foot wide ? How many in a load 8 feet long, 
2 feet high, and 2 feet wide ? 8 feet long, 4 feet wide, and 
2 feet hi^h ? 

5. If, m purchasing a load of wood, the seller should say 
that it contains 3 cord feet, how mamr solid feet must there 
be in the load ? How many solid feet to containr 4 cord 
feet? 5 cord feet? 6 cord feet? 7 cord feet? 8 co|d 
feet? 9 cord feet? 

6. How many cord feet in a pile of wood 8 feet long, 1 
^t wide, and 4 feet high? 

la performum this last example, we iiral\iiB&-!| \ fwA. ^v\i^ VftAALV^XsjXVM. 
^ibe width), ttULkiag 4^ thfcn, thui 4 bj ft tMXi>>« ^fttki^V^^m^vc^^-S.^^^ 



HSroUilATIOll. 

iMiirib«t),ss9eoiidllMt,A«. Bii^iiHte«dorniiilCidTiaKtlM4bjtlM8liMt 
Ml iength, and diridini by 16, wtt nay iini|ply dMi» byl; without nohiiilyiqf ( 
lor tbe divisor, 16, ia 3 tiaiof ti laifo ti tho mnltiplior, 8; c onwqoently, it wUl 
pRidiioa tlie MOM iwatt w balonj tliw,4 x 1s4h-93s9 ooid ftk,dfti«., 
u bottHv« 



Q. Wh^n, then, ' a load of wood it 8 ibet loiir, or eontans two, 
lengths, each 4 feet (which is the osual length ofwood prepared for 
market), whateasy BMthod is there of finding how many eord feet iwb 
a load contatns 1 

A. Multiply the height and breadth together, 
and divide the product by 2. 

7. How much wood in a load 8 feet long, 3 feet lugh, and 
3 feet wide? dX2=:6-^ 2=:3cord feet, w2m. 

8. How many cord f<^et in a load of wood 3 feet hijrii, 3 
feet wide, and of the ueual len|[th ? 3 feet high and 2 feet 
wide ? 3 feet wide and 3 feet high? 4 feet wide and 4 feet 
bif^b ? 4 feet wide and 6 feet mgh ? How many cords in 
a K)ad 4 feet high,- 4 feet wide ? 

9. How wide most a load of wood be, which is 8 feet 
long and 1 foot high, to maJLO 1 cord feot ? How wide to 
make d cord feet? 3 cord feet? 6 cord feet ? 10 cord feet? 

10. What will a load of wood 8 feet long, 3i feet wide, 
and 4 feet high, coet, at f 1 per foot ? 

A • 
Th0 feieipqiBg remarks and iUnstntions nay now be embneed 

in the following 

RULES. ; 

Q. Hov do you find the contents of any soljd or cube T 

A. Muluply the length, breadth and depth to- 
gether. . 

Q. When the length ofwood is 8 feet, how can you find the num- 
ber of cord feet it contains, without multiplying by 8 and dividing 
byl6! 

A. Multiply the breadth and height together, 
and divide the product by 2 ; the quotient will 
be cord feet. 

Q. How do you bring* cord feet into cords ? 

^ A. Divide by 8. 

JVM0<— If tbo wood vt only 4 ftot in length, proceed as laat directed ; then, 
■s 8 feet in length ia Q times as much wood as only 4 feet in length, hence ^tfiA 
Teeolt, Jbniid aa abore, will be the answer in eotd {e«X\ VJbsx ^a^^y^fta^\s\^ 
ttrlce, or muse by 4, 

r 



tM ARITHMETIC 

Exercises for the SkUe. 

1. How many solid feet in a load of wood 8 feet long, 4 ftet 
wide, and 3i feet high ? 4X 3j|nl4-4-Sxa7 cord fieet, wffn#. 

2. How many feet in a load of wood 5 ft. 6in. high, 3 ft. 9 in. 
wide, and of the usual length ? 

(R«dMetlMiiiehM to tlw decimal ofalbot.) ^. lO^^esK^ft.' 

Ftorfoini this iaat example 1^ redneiof the Inchei of a foot to a common 
ftaetkm. Tha method, hi most caeei, will be found pieihreble : thna, taking 
the last example : — 

5ft. 6in.s5^ ft.»V; then,3 ft 9 in.«3f ft.asJ|&x 
y- » H^ -^ 3 »" W "* loAf •'^'»> u before. 

3. In a block 8 ft. 6 in. in length, 3 ft. 3 in. wide,and 2ft. 9 
in. thick, how many solid ^t? j9. Decimally, 75,9687& 

feet as 75}j^ feet By common fractions, -V-X-^xV"*" 
^a^ Bs 7&a feet, Ans,f as before. 

4. If a load of wood is 8 feet long and 3 feet wide, how high 

must it be to make 1 cord ? 

In this example, we know that the bei|ht multiplied bj the width, and thii 
product divided by 9, muat make 8 cord feet, that ii, 1 cord or loan ; hence, 
8 X 9 s= 16 -f- 3 as 5} ftet, heiffat, <Aw. 

5. If a load of wood is 5| feet high, and 8 feet long, how wido 
must it be to make 2 cords ? 

3 cordi = 16 cord foot I then, 16 X 3 == 31 -f- 5| =s 6 feet wide, dSn*. 

6. If a load of wood is 5) feet high, and 8, feet long, how wide 
must it be to make 8 cords ?-9. 4 cords .M2. a cords .'-24. 
Ji. 45 feet. 

7s How many solid feet of timber in a stick 8 feet long, 10 
inches thick, and 6 inches wide ?-3|. 10 feet long, 12 inches 
thick, and 1 ft. 3 in. wide ?-12j|. 20 ft. 6 in. long, 24 inches 

wide, and 1 ft. 9 in. thic'k ?-71|. A. 87^ ft. 

8. In a pile of wood 10 feet wide, 3 ft. 3 in. high, and 1 mile 
long, how many cord feet, and how many cords ? 

A. 10725 cord feet B« 13401 cords. 

9. How many tons of timber in 2 sticks, each 30 feet long, 
20 inches wide, and 12 inches thick ? A: 100 feet -^50« 2ton8. 

10. How many bricks 8 inches long, 4 inches wide, and 2| 
inches thick, wifl build a wall in front of a garden, which is to 
be 240 feet long, 6 feet high, and 1 foot 6 inches wide ? 

A. 51840 bricks. 



DUODEClBfAUS. 



DUODECEIIALiS. 

H LXXXI* Q. From what if the word duodecimal* derived? 

A. From the Latin word duodecimo signifying 
twthe. 

Q. In common deeimals, we are aceuttomed to soppose any whole 
fSbaskgt as a foot, for initanee. to be divided into teii equal parts ; but 
how is a foot divided in duodecimals ? and what are the parts called ? 

A. Into twelve equal parts, called inche$ or 
primes ; and each of these parts into twelve other 
equal parts, called seconds ; also each second into 
twelve equal parts, called thirds^ and each third 
into twelve equal parts, called fourths^ and so on 
to any extent whatever. 

Q. What, then, are duodecimals T 

A. Fractjbp#9 of a foot. 

Q. What fraction of a foot is 1 inch T 

-4. Aft- 

Q. What fraction of a foot is 1 second T 

A. ^of^=ZTi^A. 

Q. What fraction of a foot is 1 thiid T 

A.J^ of A of tV = ttW ft- 

Q* What fraction of a foot is 1 fourth f 

A. tV of tV of tV of a = nrfw ft 

Q. Now, since 12ths multiplied by Uths make 144ths, and i^ 

make tV; also, liiths multiplied by 12ths make ITSSths, and T^h 

make Tttt i^ >> pl&in that we may write the fractions without their de- 
pominators. b^ makings some mark to distinguish them. What marks 
/ are generally used for this purpose T 

A. 12ths, inches, or primes, are distinguished 
bj an accent, thus ; 8^ signifies •^, 8 inctes, or 8 
primes; 7^^ = y^, or 7 seconds ; 6^'^ = -nftrFi or 6 
thirds, &c. 

Q. We have seen that 12lhs multiplied by Itths produce 144lhsj 
what, then, is the product of S' (mcbes or primes) multiplied by 7 
(aches)? ' 

A. 35^^ that is, 35 seconds, or •^. 

Q. MThat is the pcoduet of 6" (seconds) i^UpUed by 1* (incfact) T 

A. 36''' that is, 35 thirds. 



ARITHHETia 

Q, Wlial is the prodact of 5" (secoods)iiiiii]6plied by7" (seeood^t 

A. 35'''', that 16, 35 tourths. 

Q. How piav the valae of the product always b« detengaiaed 7 

A. By placiiig as umnj mai&s or accents at the 
right or the |>roduct as there are marks at the 
right of both multipfier and multiplicand counted 
together. 

Q. What, then, would V'"' <fiflha) nuiiapHed hyW'"" (autth*) 
doceT 

A. 56^''"'"% that if, 56 elevwths. 

Q, What would T* (aee(»ds) mnlUplied by &" (tUrdt) prodneaf 

A. 35'"'', that is, 35 fifths. 

Q. MThat would 8" multi^ied by 3'' prodoeeT 

A. StA"", (fourths^) 

C2* fvim the preeedtnc, what apMn to be the value ef ftet 
tipUed bynrimet or uchM? or what do feet multiplied by primes ghre f 

A. Primes. 

Q. What do primes multiplied by primes give t 

A. Seconds. 

Q. What do primes HiidtipUed by seconds give T ' 

A. Thirds. 

Q. What do seconds multiplied by seconds give ? 

A. Fourths. 

Q. What do seconds DMiltiplifd by thirds give 7 

A. Fifths. 

Q. What do tjurds mulUplied by thirds gi^ T 

A. Sixths. 

* • 

JVMe.— This mifbt be extended in the same manner to anyisdeftutelMtii 
The followinf table isialpiaB a Ihw of these deaeadnaiioai. 



Bepeatjthe 

TABZ4£. 



12"" (fourths). , . . . . «*. V" (third.) 

12"' f thirds) ...... »te 1" (second.) 

12" rBecondsy. .'. ..!«*• 1' (inch or ^ime.) 

12^ (inches or pirimes) ante 1 foot. ^ ^ 



<2. How may duodecimals be added and subtracted ? '^7 .1^ ; 

jI* In the same manner as con^pound nilndberp ; 
12cf a leas denomination tdN«^y«^\nakin£ K<^ a 
greater, as in the foiegoing tibVe; 
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MULTIPLICATION OF DUODECIMALS. 

Q. What are duodecimals uaed for f 

A. For measuring any thing respecting which 
length and breadth, also depth, are considered. 

1. How many square feet in a board 10 ft. 8 in. lonff, and 
1ft. 5 in. broad? 

Wehav* Men how raehaa eiinple najbe perfbcmad Irf eoimlioiideeijnala : 
we win DOW perfbrm it bj duodecimili. 

OPERATION. 

Length, 10ft. S' 
Breadth, I S' 



4 
10 



5' 
8' 



Uf 



Ans. 15 V 4" 



8 inchiea or primes b« -^ of « 
fbot,and5' (primes) ss-f^ of a 

foot; then,Ax -fr«AV<rf 
'a foot, that 18, 40" (seconds) ste 

3^ (inehea) and 4'' (seconda) : 

we now write down 4" at tne 

right of the inches, reaBnri«g 

the d' to be carried to the inches. 

In multiplying 10 feel by the 5', we say *® ^ A ~ i^ w 60' 
finches), and the S' we reserved makes 53',:s4 feet and 5', 
which we place under feet, and inches in their proper places. 
Then, multiplying 10 ft. 8' lur 1 ft. makes 10 ft. 8', which we 
write under the 4 ft. 5'. We now proceed to add these t^o 
products together, which, by ci$nyixue 12, after the manner 
of compound rules, make 15 ft. V (ineh) 4" 

It will be Iband moet convenient in pmctiee to bMin bj mnltiplyinff t 
tiffieand fint by the feet, or highest dencmiinatioa ofthe mnlUplier, thei 
uMhot. Ite.. that i 

I X a'sa:9, aadlitXlOltaslOft. Then 9 X 



(seconds), the 



themnl- 

n by the 



Q^^RATION. 

10ft. 8' 



10 
4 



8* 



Iff 



9ss40M=s9,(toemny,)«iid 4", (to wriu dowo) ; 
- -f 31 (to cany) = 5i» = 4 ft. Md SI, 
we wr' 
leih tlie ann) 
beB>re, ii 15 ft; V 4** wflm., the Mume retult at the 



ft. and 

denbeath the 10 and &, 

tlie anm of theie two prooneli, added together 



10X5'=s50' + 3'(to cam] 
which we write down nnde 
Thei 

ai 



A^Cfc^Had we been raqnind to mohiply 15 ft. 
If 4" hy feet and iachea again, we shoald have pro- 
oeeded in the nme manner, carrying "' fthirde) coo 
place ftnther towards the right, and *»i (fourtha) 
aAolher place itiU, '^ eo-on. 



.16 1' 4" 

From thoae Mangles we deriye the following 

BULB. 

Q- How do you multiply in duodecimals t 

JL Begin twith tne highest deTiOTavu&&^^^^^ 
maUplier aad the lowest dexiomYOit^^ ^"^ 
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AEITUHETIC. 



multiplicand, placing the first figure in each piod- 
uct one place farther towards the right than the 
former, recollecting to carry by IS, as in com 
pound rules. 

More Exercises for the Slate. 

2. HowmuiyiectiiiBboudSlte' wide, BDd]3ft.3'loiiKi' 

A 30 ft. 7' 6". 

3. In k load of wooj 8 tH' long, 3 ft. C high, and 3 ft. 3 
wide, how muij KiUd S>et? A. 67 It. B'-G". 

JVMf . — Artlficen compuu tbeir vdtIc bjr ^ff'er«Dt piBuunB. Olmiinc aad 
BAioa'B fflmt yioA mit Dooipolcd "bj thA tqiura foot { HmtlAf, pHviiif ^ puiatai- 
lllt, ^a. br tlrti HDEnnjil: llooriiw, TOoflu, tillnf.&c., bt Ueiqiure DflOD 
AM j brick work £t th« rod of IN ft«l, wbxH KKun >■ 973) I Uie « 

Uitt,tttl^,^x-\l^|Ol^toBt^^Sea^aettti■, ud'^ ' ■^' 

UU oTSS InX. 

A. What willbe tbeeipenieof plutehng the wslUofaioom 
6 ft. 6' high, and emcb Mde 16 ft. 3* knu;, mt A,60 per sature 
Tudf .4. 930,6»1+. 

5. How muT cubic feet in ■ block 4 ft. 31 wide, 4 ft. C long, 
ud 3 ft. thick } J. 57 ft. 4' 6". 

6. Howmnch will ■ muble dab cost, that ia 7 ft. 4' lone, and 
Ift.S'wide.atflpeifbotP J. f9,l^. 

7. How man/ Hjuaie feet in a botid 17 ft. 7' long, I ft. 5 
wide? A 34 ft. 10' 11". 

S. How many cubic leet of wood in a load 6 ft. 7' long, 3 ft 

'"ft.e'w'- ■ --"--■ 



I* af lUpi bf Uh 



&> high, and 3 ft. 6' wide? A.i&tt.V&< 
9. A man built a hoiue cons '' " " 
Mary there wen 10 window*, 



9. A man built a hoiue consiting of 3 iloriea ; in the upper 

— there wen 10 window*, each contuning 12 paoei of 

each pane 14 long, 19* wide ; the fint and second ilcrie* 



contained 14 windowi, each 15 pane*, and each pane Iff loo^ 
iSI wide ; how nuuiT aqnaie feet of glaM were there in tnt 
whole honae ? A. TOO iq. ft. 

ID. What will the panng of a eooit-jard, which i* 70 ft 
long, and 66 ft. 4' wide, come to, at 9;30 per ■qnare ? 
A. 9, 

11. How maor lolid feet aie then in a itick of tunbei 
long, IS* thick, and lerwids? J. 131 ft. S*. 



sn 



Questions on the foregoing. 
1. How many pence ue then inle. 6d.? How man; 
centaP 
Z H^twill4 ywrdB of cloth cost, in cente, nt 1 ■. 6d 



QUESTIONS. S90 

' 8» if ft mail conmsne 1 lb. 9 oz. of bread in a week, how 

.much would he consume in 1 month ? 

4. At 4 cent9 for 1 oz., what would 1 lb. cost? 
' 5. At 4 cents for 2 oz., what would 1 lb. cost ? 

6. At 4 cents for 8 oz., what would 2 lbs. cost? 

7. If a man spend $2J per day, how many days would he 
be in spending $4i? $6}? $12i? $20? 

8. How many marbles, at 4 cents apiece, must be given 
for 24 apples, at 2 cents apiece ? 

9. How many yards of cloth, at $4 per yard, must be given 
for 6 bbls. of cider, at $2 per bbL ? For 8 bbls. ? For 12 
bbls.? For 18 bbls.? 

10. What part of 1 month is 1 day ? 2 days ? 4 days ? 

5 days? 6 days? 7 days ? 10 days? 20 days? 29 days? 

11. What is the interest of $1 for 12 mo..? 10 mo.? 9 
mo.? 6 mo.? 3 mo.? 1 mo.? 15 days? 

12. What is the interest of $6 for 1 yr. 2 mo. ? 2 yrs. ? 
lyr.lmo.? 9mo.? 2mo.? 1 mo.? ISdavB? lOrfivs? 

6 days ? 5 days ? 1 day ? 

13. What is the amount of $1 for 6 mo. ? 3 mo. ? 2 mo. ? 
1 mo. ? 15 days ? 

14. Suppose I owe a man $115, payable in 2 vrs. 6 mo^ 
without interest, and I wish to pay him now, how mucft 
ought I to pay hun? 

15. What IS the discount of $115, for 2 yjs. 6 mo. T 

16i William has | of an orange, and Thomas i ; what 
part of an orange do both own ? 

17. Harry had | of an orange, which he wished to divide 
equally between lis two little sisters ; can you tell me what 
part of an orange each one would receive? 

1 8. Which is the ;nost,.,5 of 20, or ,25 of 40 ? 

19. How many times can you draw i of a gallon of cider 
from a barrel containing 30 gallons ? How many times i of 
agallon ? How many times f of a gallon ? How many tinwe 

^ of a gallon? 

20. A man, failing m trade, <ia able to pay hifl creditors on- 
ly $,331 on the dollar ; how much will he pay on $3 ? On 
$4? On $12? On $13? On $300? 

31. A man, failing in trade, was able to pay ony^/^f oa 
the dollar : how much would he pay on a debt of $4 ? f or 
$10? $9? $20? $100?. $600? _ 

22. Two men bought a barrel of flour for $10; one gare 
$i, and the other $7 : what part of the whole did each pay F 
fTAat Dart ofthe^our must' oachlMLVe? ' 
3a 
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23. If 30 bushels of oats cost $10, what is that a boahel? 1 
Vhat will 5 bushels cost ? What wiU 20 bushels? 

24. If 3 men mow a field in 8 days, how^many men will 
oow the same in 2 days? In 1 day ? In 4 days ? 

25. Two men, A and B, hired a pasture ; A paid $3, and 
) $5 ; what fractional part of the whole did each pay ? The 
ivofits from the pasture were $16 ; what was each man^ 
hare of the gain ? 

26. Three men. A, B, and C, are engnsed in trade ; A 
lUts in $4, B $5, andC $6 ; they gained $S) : what is each 
ne's share of the gain ? 

27. Two men, A and B, hired a pasture for $12 ; A put in 
cow 4 months, and B 2 cows 3 months ; what ought each 

te. A merchant, having purchased a piece of broadcloth 
br $2 per yard, wishes to make 20 per cent on it ; what 
trice must he ask for it ? 

29. William has |- of a dollar, Thomas -j^, and Harry ^ ; 
iow many cents have they in all ? 

30. A merchant sold calico at $,22 per yaxd, and thereby 
fained 10 per cent. ; what did it cost mm per yard ? 

31. Harry, having f of an orange, gave ^ to Thomas, who 
:ave i of his part to his little brother, and kept the remain- 
er himself; what part did he keep ? How much is -J of J ? 
low much does ]J of -J of f from ^ leave ? , 

32. How much is 1 X § of § ?-l. How much is 1 X f 

33. What is the quotient of f divided by J ? r 

34. How much does | exceed ,75 ? 
')5. How much does ^ exceed ^? 

<%. How many strokes does a regular clock strike in 2 
ours? 3h.? 4h.? 5h.? 6h.? 7h.? 8h.? 9h.? 10 
.? 11 h.? 12 h.? 24 h.? 

37. How many square feet in a board 12 inches wide, and 

8 inches long? 36 in. long? 72 in. long? I 

38. What^rt of an acre of land is there in your father's | 
arden, allowing it to be 4 rods long and 2 rods wide ? 4 / 
>ds wide? ^ j 

39. How mamr cord feet of wood are contained in a load 
feet wide, 2 feet hiffh, and of the usual length? How 
la&y feet in a load 6 feet high and 3 feet wide? 2 feet 
^A aiuf 6 feet wide ? 4 feet Mgli and 2i feet wide ? 



x.^ 



QUESTIONS. asi 

40. How mwaj solid feet in a block 12 inches long, 12 
inches thick, and 12 inches wide ? 12 inches long, 12 inches 
wide, and 6 inches thick ? 

41. How long will it take to count f 1000, at the rate of 
50 a minute ? 

42. What is the difference between 4 square feet and 4 
feet square? 10 miles square and 10 square miles ? 3 rods 
square and 3 square rods ? 

A paranthMU. enclofiof MTeral nninben, ■isnillM that thaia numbera aro 
to be takaa toother, or ai one wiiole number ; on^ when performing lubtrae- 
tion and edition with theae and other nnmben, tney may be taken either at 
before, or one by one, thue : — 

(16 + 4) X 3 = 00, read 16 4-4 =90 X 3 = a>- 
Ori(16x3)ss48. 4x3s=12. Tlien, 48 + 13 = 60, the eame as before. 

4a (9 +3) 4- 8= how many. s^ wJ. 20. 

44. (9—3] — 4z= how many ? A. 2. 

45. (15+5) X4=how many? A. 80, or 60+20. 

46. 15 — 5) X 4 = how many ? A. 40, or 60 —20. 
' 47. (9 + 3)^3z=howmany? wJ. 4,or3 + l. 

48. (9 — 3)-^3=:howmany? A. 2, or 3—1. 

49. (12 — 8)-r(3+lj==howmany? A. l,or3— 2. 

A line, or vmcmum, drawn over muhbers, is sometimes 
used instead of a parenthesis. 

50. 4+1 X 12 = how many ? A. 144, or 48+96. 

51. StTs. X 2= howmuch? .^. 4£. 8s. 

52. (2 8. 6 d) X 2= how much ? 
5a (78. 6d.) X 4= how much? 

54. 3X3X2X10= how many ? . 

55. How many minutes of motion make 2 decrees of 
motion? How many seconds of motion make 3 mmutes of 

motion? 

56. How many degrees is the circumference of the earth ? 
' 57. The earth, you know, turns round once in every 24 

hours, or, in common langui^e, the sun moves round the 
earth in that time ; in what time, then, will the sun travel 
over 15° (degrees) ? and why ? •^. 1 hour for 360° -r 24 h. 

= 15°. 

58. In what time will he travel over P (degree) of motion? 

A. iV of 1 hour, or tV of 60 min., =ac4 min. 

59. In what time will he travel over V (minute) of motion? 

A. tV 0^1 °^ or iV of 60 sec, = 4 second* 

Q. "By Out foregoing we see that every de^^cen ot icin»k^\Baauft> ^ 
9€aee in time of 4 miautet, and evety lavonXa ovlBfi^»i&^^3w"^ 
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ence of 4 Mcoadf. Now, tinee lonfrttude is redLoned in degrees , 
round the earth, can von tell me bow to find the difference in time be* 
tween one place andf another, after knowing their difference in longi- 
tude T 

A. Multiply the difierence of longitude in de- 
grees and minutes by 4 ; the product will be their 
difierence in time, in minutes and seconds. 

60. What is the difference i|i time between two places^ 
whose difference in longitude is 2? 4^ ? .^. 2° 4' X 4 = 8 
minutes and 16 seconds, the difference in time. 

61. What is the difference in time between two places, 
whose difference in longitude is 5° l(y ? w^. 20 m. 40 sec. 
What, when the difierence of longitude is 8° ? ./i. 32 m. 
Is 10°? wl. 40 m. Is 15«>? wl 60 m. = 1 hour. IslS* 
IS'? •/! ILlm. 



Q. The sun traveb from east to west : which place, then, will have 
the earliest time T 

A. The one most easterly. 

62. There are two places, the one situated in 10° E. lon- 
gitude, and the other in 4° E. longitude ; what is the differ- 
ence' in time between these two places ? When it is 24 
minutes past 6 o'clock in the former, what hour is it in the 
latter ? w^. 24 minutes, difference in time ; then, 10° beinff 
the most easterly place, it is there 24 minutes earlier than St 
4° ; that is, when it is 24 minutes past 6 at 10^, it is only 6 
at 4°. 

63. Boston is situated about 6^ 40^ E. longitude from the 
city of Washington ; when it is 2 o'clock at Washinffton, 
wliat o'clock is it at Boston? w^. 26 m. 40 sec. past 2 o'clock. 

64. ^ I recollect of reading a story once of a gentleman 
going to a foreign country, who had a fancy to look at a 
bright star eveiy evening, at the same moment, with a cer- 
tain ladr whoiu he left behind, and they agreed to look at it 
at 9 o'clock ;" but, it seems that, when tM gei^man was 
in a different longitude, the time would, of course, be dilr 
ferent ; as, for instance, when he was in longitude difl^ng 
SOf^ W. from where the lady was, she most probably had 
retired to rest, and was, perhapNS, asleep,. while he was 
ffazing at the star. Can you tell me what:' o'clock it was, 
flien, where she was ? When he was 60^ of W. longitude 

'"12 hetf what hour of the mgbl w%a it «t the place where 
lady resided ? 
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Exercises for tJie Slate, 

1. Write down three millions, tkree hundred and tiiree thou- 
sand, three hundred and three. 

2. What is the difierence between 50 eagles and 4599 dimes .' 
A. ^0,10. 

3. What number is that, whidi, being divided by 65, the 
quotient will be 42 ? A. 2730. 

4. A captain, 2 lieutenants, and 30 seamen, take a pri2De 
worth ^7002, which they divide into 100 shares, of which tlte 
captain takes 12, the two lieutenants each 5, and the remainder 
is to be divided equally among the suilors ) how much will each 
man receive ? A. Captain's share, ^^0,24 ; each lieutenant's, 
f 350,10, and each seaman^s, $182,052. 

5. Brinar«$400 into crowns, at 6 s. 8 d. each. A. 3GC crowns. 
(). Washington was born A. D. 1732 j how many years old 

would he have been^ had he lived until tlie «nd of the year 
1827? and how many seconds old, allowing the year to con- 
tain 3051 days ? A. 95 years, 2997972000 seconds. 

7. The wheels of a cart are 5 feet in circumference, and tlisil 
of a wheelbarrow 27 inches; how many more times will tlic 
latter turn round than the former, in going round the earth ? 
How many more times in going through the earth, allowing 
the diameter to be | of the circumference ? A. 32292480 times 
round the earth, 10764160 times through it. 

^. How many minutes is it from the commencement of the 
Christian era to the end of the year 1827 ? A. 960928920. 

9. Jacob, by contract, was to serve Laban for his two daugh- 
ters 14 years ; when he had accomplished 10 years, 10 itio., 10 
weeks, 10 days, 10 hours, 10 minutes, how many minutes h;iLd 
he then to serve .:> .^.1416350. 

10. Reduce \^^ to its lowest terms. A. |^. 

11. What is the value of ^J^ of a cwt. I A. 1 qr. 20 lbs. 

12. What is the amount of ,5 ,05 ,005 ,555 ,18765 and 8507 ? 

A, 8568,29765. 

13. Divide /y l^y A- -^^ ]^- . 

J4. From 17f take ^ of f of 14 J. A. 12^^. 

15. Reduce -^i^ to a mixed number. A. 45|-J. 

16. What is the value of ,425 of a pound? .^. 8 s. 6 d. 

17. Reduce 14 s. 6 d. 3 qrs. to the deoimal of a pound. 

A. ,7281+. 

18. From ,1 of a pound, take ,0678 of a pound. A. ,0322. 

19. If you give $60 for 25 yltrds of cloth, what will 1 yard 
cost? A. $2,40. 

20. A merchant sofll 8 bales of linen, 6 of which couto-lsLftd 
15 pieces each, and in each piece weie A'^ "sr^T^^*, >Qaa«i^^t.^ 

20 * 
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balM contained 152 pieces eftcli, and in each fnece were 27 traidt; 
what did the whole amount to, at $H per yaxd? ^. $5310. 

21. A man, dying, left f 10024 to hui wife and 2 sons, to be . 

divided as follows : to his wife ■}, to his eldest son f of the re- 
mainder, and to his youngest son the rest ; what is the share 
of each ? A. $3759 to his wife, $2506 to his eldest son, $3759 
te his youngest. 

22. A farmer sold a grocer 20 bushels of rfe,| at $,75 per 
bushel ', 200 lbs. of cheese, at 10 cents per lb. ; in exchange for 
which he reo^ived 20 gallons of molasses, at 22 cents per gal- 
lon, and the balance in money ; how much money did he re- 
ceive? ^. $30,60. 

2i. A has 150 yards of linen, at 25 cents per yard, which he 
wishes to exchange with B for muslin at 50 cents per yard ? 
how much muslin must A receive ? ^. 75 yds. 

24. A gave B 500 yards of broadcloth, at $2,50 per yard, for 
600 umbrellas ; what were the umbrellas apiece ? A. $2,0834-* 

25. A farmer sold a grocer 20 bbls. of apples, each barrel con- 
taining 3 bushels, at 40 cents per bushel-24 ; 30 bushels of 
corn, at 90 cents per bushel-27 ; 500 lbs. of cheese, at 8 cents 
per pound-40; 200 lbs. of butter, at 17 cents per pound- 
34; 75 bushels of turnips, at 19 cents per bushel~1425; 40 
bushels of barley, at $1^ per bushel-50 ; 25 bushels of rye at 
95 cents per bu8hel-^75 ', and, in exchange, the farmer has 
received 2 bbls. of cider brandy, at 42 cents per gallon-2646 ; 
4 bbls of flour, at $8| per barrel-35 ; 60 gallons of molasses, 
at 34 cents per gaIlon-2040; 40 gallons-of wine, at $1,50 per 
|rallon-60;. 10 lbs. of tea, at 73 cents per ponnd'730; $40 
m cash ; and he agrees to take up what is still due him, in nee, 
at 7 cents per pound ; how many pounds of rice must the gro- 
cer give the iarmer tfi balance the account ? 

A. 34Olb0.9oz.2f dr. 

26. What quantity of cider, at $1,20 per barrel, will buy 2 
.barrels of rum, at $2 per gallon .' A. 105 bbls. 

27. A man exchanged 40 bushels of salt, at $1,50 per bushel, 
for 200 bushels of oats, at 25 cents per bushel ; how much was 
the balance in his favor ? A, $10. 

28. A 86ld B 16 cwt. of sugar, at 84 cents per pomid-14784; 
20 bbls. of flour, at %\\\ per barrer-225; 17 chests of tea, 
each containing 8 cwt., at 53 cents per pound-607296 ; 30 
tierces of rice, at $36 per tierce-lOSO ; for which B gave up 
A his note of $400, that had been on interest 6 yrs. 7 mo. 15 days- 
559 ; in addition to which B gave A 700 dozen of wax candles, 
at $1,14 per dozen-798 ; and for the balance A consents to 
take B's note, payable in 2^ years, without interest > but B, un- 

expectedly receiving some money, wiaViei^ U> advance the cash, 

mstead of giving his note *, what suin o? le^Av xa^iwc^ ^>^^dX 

to pay A, discounting at 54 pei cent. \ A . ip^^^ ?*^^ "V * 
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fi». A had 200 bblfl. of Hour, at f 10^ per bbl., for which B 
gave him $1090 m money^ and the rest in molaraea, at 20 cents 
per gallon ; how many hogsheads of molasses did he receive ? 

A, 80 hhds. 10 gals. 

30. A has linen cloth, worth %^ per yard, but, in bartering, 

ho will receive $,30 ; B has broadcloth, worth $4,60 per yard, 

ready money : at what price ou^ht B to rate his broadcloth, to 

be in proportion with A s bartermg price ? 

$,20 : $4,60 : : $,30 : $6,90, Jhk», 

thus, 33 X 30 ax 
23 timet $,:M, 




31 . A merchant, in bartering with a farmer for wood at $5 
per cord, rated his molasses at 25 dollars per hhd., which was 
worth no more than $20 ; what price ought the farmer to have 
asked for his wood to be equal to tlic merchant*s bartering' 
price? A. $6,25. 

The last ten examples are proper questions in a rule usually 
called Barter. 

32. Wliat number is that, which, being multiplied by 15, will 

inake |? A. gV- 

33. What number is that, which, Ibeing divided by 15, will 

make ^ ? A. J. 

34. What decimal is that, which, being multiplied by ,62^, 
will make ^^ A. ,A. 

35. At $,75 per bushel, how much rye can be bought for 
$150?-2G0. For $600 ?-800. For$75?-100. .^. 1100 busheU. 

36. (800 4- 12 -f 88) -5- (50-5) « how many ? A. 20. 

37. (fg -f- Jy^) -i- (3,55,-55) = how many t A. 2J. 

38. Two persons depart from one place at the same time ; 
tlie one travels 35, and the other 40 miles a day ; how far arc 
they distant at Uie end of 10 days, if they both travel the same 
road ? and how far, if tliey travel contrary directions ? A. 50, 
and 750 miles. 

30. Two men, A and B, traded in company ; A put in $700 
for 8 months, and B $1280 for 10 months ; they gained $500 : 
what was the share of each } A. A's share, $152,1 73 > B's share, 
$347,826 -\- . 

40. How many cord fcet of wood are contained in a load 8 feet 

long, 4 ft. & wide, and 5 ft. ^ high .=> A. ll|f ft. or 11 ft. ^ 9". 

41 . What is the difference in time between two places, whose 
difference of longitude is 40o.'-2,40. 50o?-3,20. 60o?-4. 
a. 10 h. 

42. What time is it in 15° W. longitude, when it is 6 o'clock 
in 15** E. longitude .? A. 4 o'clock. 

43. If a cow yield 16 qtg. of milk in a day for 240 days, a-\a 
20 qt3. make ] pound of butter, or \Q t^ovwv^^ oi OftRftsfc^^'^. 
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Exercises for the Siaie. 

1. How many solid feet in a load of wood 8 feet long, 4 Ibet 
wide, and Si feet high ? 4 X 3i|ssl4-i-2a7 cord feet, Mns, 

2. How many feet in a load of wood 5 ft. 6in. high, 3 ft. 9 in. 
wide, and of the nsual length ? - ' 

(Sadaee Um indiei tp the dediul of a fbot) Ji, lO^iV'^a l(>t^ft. 

PerfiMBB thif lut •zample by redocinf the inehei of a foot to a eommoii 
fkaetioo. Thn method, hi meet caMs, will be found preferable : Iboi, taking 
the hut ezampfe: — 

5ft. 6 in.rs5^ ft-»-V^-; then,3 ft 9 in.s=32 ft-s-^X 
y^ s H^ -f- 2»-W^» 10^, wAu., aa before. 

3. In a block 8 ft. 6 in. in length, 3 ft. 3 in. wide,and 2 ft. § 
in. thick, how many solid ^t? wl. Decimally, 75,9687& 

feetasT^ .feet. By common fractions, -^X-^XV^^ 

^IJJ^ tss 75ti feet, Jiw., as before. 

4. If a load of wood is 8 feet long and 3 feet wide, how high 

must it be to make 1 cord ? 

In this example, we know that the beicht multiplied by the width, and thie 
product divided by 3, must make 8 cord roet, that ie, 1 oofd or loaa ; hence, 
8 X 9 = 16 -f- 3 = 5| feet, height, .Aw. 

5. If a load of wood is 5^ feet high^ and 8 feet long, how wide 
must it be to make 2 cords ? 

9 cords = 16 cord feet ; then, 16 X 3 = 33 -i- 5| =s 6 feet wide, ^Aw. 

6. If a load of wood is 5| feet high, and 8. feet lonr, how wide 
must it be to make 8 cords ?-9. 4 cords .M2. 6cord8?~24. 
Ji. 45 feet. 

7» How many solid feet of timber in a stick 8 feet long, 10 
inches thick, and 6 inches wide ?-3|. 10 feet long, 12 inches 
thick, and 1 ft. 3 in. wide ?-12i. 20 ft. 6 in. k>ng, 24 inches 

wide, and 1 ft. 9 in. thic\ .'-71}. A. &7^ ft. 

8. In a pile of wood 10 feet wide, 3 ft. 3 in. high, and 1 niile 
long, how many cord feet, and how many eords ? 

Ji. 10725 cord feet »s 1340| cords. 

9. How many tons of timber in 2 sticks, each 30 feet long, 
20 inches wide,and 12 inches thick.' j9. 100 feet -f- 50s 2 tons. 

10. How many bricks 8 inches long, 4 inches wide, and 2| 
inches thick, will build a wall in front of a garden, which is to 
be 240 feet lon^, 6 feet high, and 1 foot 6 inches wide ? 

Ji. 51840 bricks. 
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DUODECIBIAIiS. 

^ XiXXXI* Q* From what it the word duodeeimaU derived? 

A. From the Latin word duodecimo signifying 
twelve. 

Q. In common decimals, we are accuitomed to loppose any whole 
diiii|^, as a foot^ for instance, tp be divided into ten equal parts ; but 
bow u a foot divided in duodecimals T and what are the parts called ? 

A. Into twelve equal parts, called inches or 
primes ; and each of these parts into twelve other 
equal parts, called seconds ; also each second into 
twelve equal parts, called thirds^ and each third 
into twelve equal parts, called fourthsj and so on 
to any extent whatever. 

Q. What, then, are cluodecimals t 

A. Fractl(g#9 of a foot. 

Q. What fraction of a foot is 1 inch t 

Q. What fraction of a foot is 1 second t 

A, TVofTV=Ti¥ft- 

Q. What fracUon of a foot is 1 third t 

A. '^ofTVofTV = rfWft- 

Q* What fraction of a foot is 1 fourth T 

-4. tV of tV of A of A = y^yfw ft 

Q. Now, since ISths multiplied by ISths make IMths, and iVk 

make 1V9 also, 144(hs multiplied by ISths make 1728ths, and rf}? 

make yir i i^ i> plnin that we may write the fractions without their de- 
|K>minators. by making^ some mark to distinguish them. What marks 
/are generally used for this purpose 7 

A. 12ths, inches, or primes, are distinguished 
by an accent, thus ; 8^ signifies •^, 8 inches, or 8 
primes; 7" = yiT, or Tseconds; ^'^'^lAjfOT 6 
thirds, &c. 

Q. We have seen that ISlhs multij^ed by ISths produce 144(hsj 
what, then, is the product of 5* (menes or primes) multiplied by T 
^■cbes) 7 

A. 35" J that is, 35 seconds, or •^. 

Q. What is the pfoduct of 6" (seconds) multiplied by 7' (inches) t 

ji. 35''' that is, 35 thirds. 
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What will be Cfl tax ?-4940. What D's ?-5^0. VThatWrnt 
8710. What r8?-14684. What H'8?-3512. What I?af-^ 
134160. What rf?-1571. What K'i?-]2012. 

jfitf. f<90,298i 



t LiXXvUlE^ 1. Two BMn hired a pasture for f9 ; A 
' pat in 2 oxen for 6 raooths, and B 3 oxen for 5 montha; what 
ouffht each to pay fop the pastnce ? 

2 oxen for Omoaliu ia the ftame aa (2 X ^ «) IS oxen for 1 

month ; and 3 oxew^for 5 montha is the saste as (3 X^ ^=0 ^^ i 

Oixen for 1 month: | 

The aharea of A aad^^ B ore tbe same as if A had put in 12 ] ^ 

oxen, and B 15, for t month eacBt ; hence the relation iff 12 to ja 

15 ia the lame aa in Siinple FellowaMp, thna, i| 

2x6^^1«)' '« 

3X5»^15V27 :a2 :: 9 : $4, AV , ^^ i 

-57^27 : 15 :: 9 ^$5, B'a. ^ 



Q. How, then, does CompMind differ froni Simple FeUowskip t ^ 

A. CompouHd regards time, Simple does not. « 

Q, From the ptecedia^ example, what appears to be the > ' 

RULE1 

A. Multiply eac6 man's stock by the time it is 
continued in trade. 

Theii, As the sum of the products : each man's 
product :: the wbofe gain or loss : each man's 
gain or loss. 

Man Exercises for the Slate. 

2. Three merchanta, A, B, and C, enter into partnership ; 
A pats in MO for 4 mo., B $50 for 10 mo., a^a C |t80 for 12 
mo. ;, but by misfortune they loae $50 : how much loss must 
each man sustain ?\ C A's, $7,058-f-. 

Jhu. < B*s, $14,7054.« 
( C's, ^4»54.. 

3. Three butchers hire a pasture for $48 ; A puts in 80 sheep 
fer 4 mo., B 60 sheep for 2 mo., and C 72 sheep for 5 mo. ; 
whatAare of the rent must each, man pa.y ? ^ v« ^iPi^ 

Am, 




M£NSURATI01C. St7 

4arlfiw9 merdmntfr entered into partnenhip for 16 mo. ; A at 
&ni.]mt IB stock to the amount of $600, and, at the end of 9 
montiis, put in $100 more ; B. pot in at first $750, and, at the 
expiration, of 6 monlhs, took out $S60; with this stock the/ 
gamed $386 ; what was each man's part ? ^^ C A's, {900,797. 

* f B s, $186,202« 

5. On the first of Amnary, A'^began trade with $760, and, oor 
the first of February fQllowm?, hs took in Br with $540 ^ on the 
first of June foUowmc, he toSk in^C with J^O ; at th^ end o^ 
the ▼eaCF, they founathey had gamed $872: what was each 
mattV shaie or the gain ? 

Jns, A's share, $384,929; B*s,$g50;n; C's^ $236,361 



MENSURATION. 



% liXSlX. SQUARE MifASURK. 
Q. What are yoar ideas of a Sqaare 7 A^ 

A. It is any thing which is as 
long as it is wide. 

Q. What kind of a figure does this on the light 
appear lo be 1 

A. A square figure^^ 

Q. Why T 

A. Because the side AB is as 
long as the side BC, I> 

Q. How maoy sides baS this ^gun, and what is their length ? 
Q, How many equal comers has it 7 

A. Four. 

Q. What are these comers generally called? 

A. Angles. 

Q. How, then^ would you describe a Square figure T 

A. It has four equal sides, and four equal 
luigles. 

Q.' In the above figure, if each side be 1 foot in leng^i, what ought 
il to be called ? 

A. 1 square foot. 

19 




9M ARITHUETIC. 

<r7. There is a beam, -x^ of which la in the grround, -]^ in th(^ 
water, and the rest, being 2 feet, oat of water ; how long' is 
the beam? Ji. 16 feet. 

G8. The third part of an armj was killed, the fonrth part 
taken prisoners, and 1000 fled; hlow many were in this army? 
how many killed ? bow many taken csptiveB ? 

^ -f- i =" "l'^, of the whole army ; then, as -^ more makes -fj, 
or the whole army, -^ s=s 1000 ; and if i^ be 1000, how much is 
if, or the whole ? Ans. 2400, the whole army > 800 killed, 600 
captives. 

G9. Suppose that there is a mast erected, so that i of its 

length stands in the ground, 12 feet in the water, and ^ of its 

length in the air, or above water ; I demand the whole length. 

Reducing the fraction^ to tlie least common denominator, 

gives A + it = ii ; therefore 12 feet=: ^. A. 2I& feet- 

70. In an orchard of fruit-trees, \ of them bear apples, 4 peara^ 
\ plums, 40 of them peaches, and 10 cherries ; how many tree? 

does the orchard contain ? i^^: =^ ^ 4- l^-' ^"^ ^^' 

71. A man spent one third of bia life in England, one fourth 
fai Scotland, and the remainder, which was 20 years, in the 
United States; to what age did he live? A. 48 years. 

72. The number of scholars in a certain school is as follows : 
\ of the pupils study geography, \ grammiur, \ ffiritbn^tic, and 
10 learn to read ; what number is pursuing each branch oC 
study ? A. 30 in geography, 80 in grammar, 120 in arithme 
tic, and 10 learn to read. 

73. The double and the half of a certain number, increased 
by 7^ more, make 100 ; what is that number ? A. 37*. 

74. A man, having purchased a drove of cattle, was driving 
them to market, when he was met by a gentleman, who in- 
quired of him where he was going with his 100 head of cattle ? 
Sir, said he, I*have not near 100, but if I had as many more as 
I, now have, \ as many more, and 7 cattle and ^, I should have 
a hundred. How many had he ? A. 37. 

75. Five eighths of a certain number exceed § of the same 
number by 36 ; what is that number ? 

t — f = ^ ; hence 36 is ^j of the number sou4;ht. A. 160. 

76. What number is that, which, being increased by \y \y 
and \ of itself, the sum will be 131 ? Am, 73^. 

The eleven foregoing questions are usually performed by a 
rule called Position , but this method of solving them by frao- 
uons is preferable. 

77. A bare Bt&rta up 12 rods before «l Vv^ii\at ^ vo^ %cvxLd% a.virav 
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ai^he rate of 10 miles an hour ; now, if the hunter doei not 
ehan^ his place, how fix will the hare get from the hunter in 
45 seconds ? A. '52 rods. 

78. If a dog, by running 16 miles in one hour, gain on a hare 
6 miles everj hour, how long will it take him to overtake her, 
provided she has 52 rods the start ? Ji, 97^ seconds. 

79. A hare starts 12 rods before a greyhound, but is not per- 
ceived by him till she has been up 45 seconds ; she scuds away 
at the rate of 10 miles an hour, and the doe after her at - the 
rate of 16 miles an hour ; what space will tne dog run before 
he overtakes the hare ? Ji. 138 rods, 3 yards, 2 feet. 

80. A gentleman has an annuity of ^(2000 per annum ; I wish 
to know now much he may spena daily, that, at the year's end, 
he may lay up 90 guineas, and give 20 cents per day to the poor 
of his own neighborhood? A. ^4,128. 

81. What is the interest of $600 for 120 days?-l2. For 2 
days .'-20. For 10 years, 10 mo. and 10 days?-391. For 5 
years, 5 mo. and 5 days P-I9550. For 6 years, 6 mo. and 6 
days F-23460. For 4 years, 4 mo. and 4 days ?-15640. 

j9. Total, $989,70. 

82. What is the present worth of $3000, due 21^ years hence, 
discounting at 6 per cent, per annum ." A. S2608,69&4-. 

83. Suppose A owes P $1000, payable as follows ; $200 in 4 
mo., $400 in 8 mo., and tlie rest in 12 mo. ; what is the equated 

time for paying the whole ? A. 8^ months. 

84. How many bricks, 8 inches long, 4 inches wide, and 2i| 
inches thick, will it take to build a house 84 feet lon^, 40 feet 
wide, 20 feet high, and the walls to be 1 foot thick ? 

The pupil win perceive that he must deduct the width of the 
wall, that is, 1 foot, from the length of each side, because tlie 
inner sides are 1 foot less in length than the outer sides. 

A, 105408 bricks. 

21 
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ALLIGATION. 

1r LXXXIt. Alligation is the method of mi^dng several 
pies of different qualities, so that the compound, or com- 
position, may be of a mean or middle quality. 

When the quantities and prices of ttie several things 
or simplbs are given, to find the mean price or mixture 
compounded of them, the process is called 

ALUGATION MEDIAL. 

1. A flurmer mixed together 3 baiihels of rye, worth 50 cents a bushel, 4 
Imshela of com, worth 60 cents a bushel, and 4 bushels of oats, worth 90 cents 
a bushel : what is a bushel of this mixture worth ? 

In this exam[i1e, it is plain, that^ if the cost of the whole be divided by tha 
whole number of bushels, the quotient will ba die price of one bushel of th« 
mixture. 

9 bushels at $,50 cost $1,00 

4 $,60 . . $2,40 

4 $,30 . . $1,90 

— $4,60 -»• 10 = 46 cts., Jhu. 

10 $4,60 

Rule. Divide tlie whole cost by the whole number ot 
bushels, dLC. ; the quotient will be the mean price or cost oi 
the mixture. 

S. A procer mixed 10 ewt. of su^r at $10 per cwt., 4 cwt. at $4 per cwt., 
and 8 cwt. at $7| per cwt. : what is 1 cwt. of this mixture worth f and what ia 
S cwt. worth ? Ji. 1 cwt. is worth $8, and 5 cwt. is worth $40. 

3. A composition was made of 5 lbs. of tea, at $1^ per ib., 9 fb». at $1,80 per 
!»., and 17 lbs. at $1^ per lb. : what is a pound of it worth ? 

^. $1,546^+. 

4. If 5S0 bushels of wheat, at $1,35 per bushel, be mixed with 15 bushels of 
rye, at 65 cenU per bushel, wliat will a bushel of thu mixture be worth ? 

A. $1,135^+. 

5. If 4 lbs. of gold, of 93 carats fine, be melted with 2 lbs. 17 carats fine, what 
will be the fineness of this mixture ? Jt, 21 carats. 



ALLIGATION ALTERNATE. 

,1f IiXXXm. The process of finding the proportional 

quantity of each simple, from having tho mean price or rate, 

and the mean prices or rates of the several simples given, is 

called m^Hjg'alum •dlteimatt; conaeqvieiiVVj^VX. }a ^3ftft t^verse 

ofm^Ul^aHon Medial^ and may be "ptaveCLXi^ \\.. 



Cts. Bushels. 
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ALLIGATION ALTERNATE. fm 

1. A Burner hoi o«tS{ worth Si5 cents a bushel, which he wishes to mix with 
eono, worth 50 cents |)er bushel, so that the mixture may be worUi 30 cents per 
kmdbel ; what proportions or quantities of each must he taice ? 

In this example, it is plain, that, if the price of the com had betfn 35 oanli. 
that is, had it exceeded the price of the mixture, (3Q cents',) just as much as it 
Uls short, he must have taken equal quantities of each soil ; but, since tlie 
difference between the price of the com and the mixture price is 4 times as 
■rack as the difference between the price of the oats and the mixture price, 
epasequently, 4 times as much oats as com must be taken^ that is, 4 to 1, or 4 
bvsheis of oats to 1 of corn. But since we determine this proportion J>y th« 
differences, hence these differences will represent the same proportion. 

These are 90 and 5, that is, QO bushels of oats to 5 of corn^ wiiich are th» 
miantities or proporti<ms required. In determinii^ these differences, it will \m 
found conTonient to write them down in the following manner : 

OPERATION. . ^''*!!i**i®^"''2^lH'*' S»\***P^"?* **" 

tween 50 and 30 is 90, that is, 90 bushels of oats, 

which must, of course, stand at the ri;|^ht of the 
95, the price of the oats, or, in other words, oi»* 
posite the price that is connected or linked with 
the 50 ; likewise the difference between 95 and 
90 = 5, that is, 5 bushels of Cora, opposite the 50, ^the price of the com.) 

The answer, then, is SO bushels or oats to 5 bushels of com, or in that pro- 
portion. , 

Bt this mode of operation, it will be pefceired that there is precisely as 
nuch gained by one quantity as there is lost by another, and, tlMrefore, the 
gain or loss on the whole is equal. 

The same will be true of any two ingredients mixed together in the soma 
way. In lilce manner the proportional r^uantities cf any number of simples may 
be determined ; for. if a less be linked with a greater than the taiean price, there 
wilt be an equal balance of loss and gain between every two, consequently an. 
equal balance on the whole. 

It is obvious, that tiiis principle of «^ration will altow a great variety of 
answers ; for, hoyin^ fiiund one answer, we may find as many itaore aa we 
please, by only multiplying or dividing each of tfaie Quantities found by 9, or 3, 
or 1, Sec. : for, if 9 quantities of 9 simples make a baunce of loss and gain, as it 
respects the mean price, so will also the double or treble, the i, or ^ part, ot 
anyother ratio of these quantities, and so on to any extent whatever. 

PaooF. We will now ascertain the e(»rectaess of the foregoing operatien by 
the last mie, thus : 

90 bushels of oats, at 525 cents per bushel, = $5,00 
5 . . . . •^ . com, ^50 ......... ^ 99,50 

S 95)7,50(30 

75 

wfns. 30 cents, the price of the mixture. 



Hence we. derive the following 

RULE. 

Reduce the several prices to the same denomination. 

Connect, by a line, each price that is less than the 
mean rate, wim one or more tha^ is greater, and each price 
greater than the mean rate witk one or more that is less. 

Place the difference between iib» mean rate and that 
of each of the smiples opposite the priee wiih which they 
are connected. 
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Then, if onlj one difference stands aguurt any priee, 
it ezpreaseB the quantity of that price ; but if there be sev- 
enl* their sum will express the quantity. 

I. A aMrehut has MTenl lorti of taa, Mnoe at 10 •., Mme at 11 ■., some at 
IS ••, and MMM at SM a. per lb. ; #hat proportaona of each moat be taken tP 
make a cwiffneitkm wortli IS •• per lb. ? 

OPERATIONa 

Iba. a. lb«. 




Q-) Oa, 

Ans. 12 



31 




—2-1-1=3 
— 1 =1 
— l-f-2=3 
—2 =2 



>An9. 



9. How nmch wioe, at 5 a. per fallon. aad 3 s. per gallon, moat be mixed 
tofother, tliat Uie eooapoond may be worth 4 1. p« gallon? 

A, An equal qaaatitj of each sort. 

4. How much eoro, at 4t eenta, 60 centa, 67 eenta, and 7d cents, per baaheL 
muat be mixed toceUier, that the compound may be worth 64 cents per boahelf 
Ji, 14 bushels at 13 cents, 3 buahela at 60 eenU, 4 boshels at 67 cents, and 33 
boahela at 78 cents. 

5. A grocer wonid mix different quantities of sugar ; viz. one at 90, one at 
S3, and one at 96 cents per H>. ; what qoantity of each sort most be taken to 
make a mixture worth SB cents per lb. r 

JL 5 at 90 cents, S at 93 cents, and 9 at 96 cents. 

6. ▲ jeweller wishes to procure 0old of 90 carats fixe, from gold of 16, 19, 91, 
and 94 carats fine } what Quantity of each must he take i . 

A, 4 at 16, 1 at 19, 1 at 91, and 4 at 94. 

We have seen that we can take 3 times, 4 times, |, |, or aay proportion of 
each quantity, to form a mixture. Hence, when the quantity or one simple is 

Cren, to find the proportional quantities of any oonipomfd whatever, after 
Hng folmd the proportional quantities by the. hurt rule, we hare the following 

RULE. 

As the PROPORTioifAL quANTiTT of that price whose 
quantity is given : is to each proportioitai. quANTiTT 
: : so is the given quAzrriTT : to the quantities or pro« 
PORTIONS of the compound required. 

7. A grocer wishes to mix 1 gallon of brandy, worth 15 s. per gallon, with 
nun worth 8 s., so that the mixture may be worth 10 s. per gallon ; how much 
mm must be taken ? 

By the last, rule, the differences are 5 to 9 j that is, the proportions are 9 of 
lirandy to 5 of rum ; hence he must take 9|^ gallons of rum for every gallon of 
brandy. A, S^^lions. 

8. A person wishes to mix 10 bushels of wheat, at 70 cents per buahel, with 
rye at 48 cents, com at 36 centa, and barley at '30 cents per nushel, so that a 
bushel of this mixture may be worth 38 cents ; what quantity of each moat be 
taken? 

We find by the last mle, that the proportions arto 8, 9, 10, and 98. 
Then, as 8 : 9 : : 10 : 9| bushels of rye. ) 

8 ; 10 :: 10 : 19{ btishels of com. \Am». 
8 : 39 : : 10 : 40 bushels of barley. ) 

9. How much watel' must be mixed with 100 gallons of rum, worth 99 eanlB 
per galkm, to reduce it to 76 cents per gallon ? .4. 90 gaHons. 

10. A groeer mixea teas at $1^) %l. «a& CO oeuta, w\Vbk 90 lbs. at 40 oenta 
per Jb. ; how much of each sort must ne take to tnaka ^^ ««aK(a«^aanL-^racQB^ 

mfemUperJb.r .^. jM)«t#l^,10al%l,aa&\0U«ftc«iiti. 
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11. A fioe«r hM oonmnU at 4 Mnts. 6 eents, 9 eenU, aad II e«nt« per lb. } 
and he wishes to make a mixture of 940 lbs., worth 8 cents por lb. ; how many 
euirants of each kind must he take ? — In this example, we can find the propor- 
tSonal quantities by linking, aa before ; then it is plain that their sum will be 
in the same proportion toany part of their sum, as the whole compound is to 
any part or the eompojind, which exactly accords with the priaeiple of 
FeUonrship. 

Hence we have the following 

RULE. 

As the sum of the proportionax quaiitities found by 
linking, as before : is to each proportional quantity 
: : so ui the whole quantity or compound required : to 

the REQUIRED QUANTITY of Oach. - 

We will now apply tlui rule in performing the last question. 



s< 



4 
6- 
9- 
11- 



_2 Then,^ 
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10:3 
10:1 

ia:2 
10:4 



:240 
:240 
:240 
:240 



72 lbs., at 



4ct«.^ 
24 lbs., at 6ct8. 
9 ctfl. 
at 11 ct8. 



48 lbs., at 
96 lbs.. 
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1S2. A grocer, having sugars at 8 cents, IS cents, and 16 cents per fwund, 
wishes to make a composition of ISM lbs., worth 13 cents per pound, without 
gain or ioss ; what quantity of each must be taken ? 

A. 30 lbs. at 8, 30 lbs. at 13^ and 60 lbs. at 16. 

13. How much water, at per^llon, must be mixed with wine, at 80 oenta 
per gallon, so as to £11 a vessel of 90 gallons, which may be offered at SO eents 

per gallon ? jS. 56^ gajlons of wine, and 33^ gallons of water. 

14. How much gold, of 15, 17, 18, and 23 carats fine, must be mixed togetlier, 
to form a composition of 40 ounces of 20 carats fine ? 

j9. 5 oz. of 15, of 17, of 18, and $t5 os. of 29. 



INVOLUTION. 

IT XXXXiy. Q. How much does 2, multiplied into itself, or by 9, 
make.' 

Q. How much does 2, multiplied into itself, or by 2, and that product by Si, 

make ? 

Q. When a number is multiplied into itself once or more, in this manner, 
what is the process called I 

A, Involtdiony or the Rcnsing of Powers. 

Q. What is the number, before it is multiplied into itself, called? 

A. The first power, or root 

Q. What are the several products called ? 

Ji, Powers. 

Q. In multiplyins 6 by 6, that is, 6 into itself, making 36, we use 6 twice | 
what, then, is 36 called ? 

A. The second power, or square of 6. 

' Q. Whatisthesecondpower, or squareofS? 10? 13? 

^. 64. 100. 144. 
21 • 
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Q. b nuiltiplTiag SbySfBtkiiif 9,andthe9a]ioby3, makiiigJIT, we «m 
lk« 3 three tiroot ; what, than, it the S7 eaUed? 

A, The third power, or cube of 3. 

^ Wha ia the tUid power of 9 ? 3 ? 4 ? 

A. 8. 27. 64. 

Q. What ia the flgnie, or nnmber, called, which denotes the power, ai 9d 
power, 9d oower, k.c, ? 

A, The index, or exponent. 

^. When It ii reanired, for instance, to find the third power of 3, what it 
the index, and what b the power ? 

•^ 3 is the index, 27 the power. 

Q. Tliis index ii lOinetimei written over the namber to be multiplied, thus, 
3^ ; what, then, u the power denoted by 3* ? 

A. 2X2X2X2 = 16. 

Q. When a flgnre has a small one at the n^l of it, thus, 6^, what does it 
mean? 

A, The 5th power of 6, or that 6 must be raised to the 
5th power* 

1. How much is 19^, or the sqnaxe of 19? j9. 144. 
9. How much is 4*, or the square of 4? A, 16. 

3. How much u 10*, or the s<lttare of 10 ? A, 100. 

4. How much is 4?, or tho cube of 4? j9. 64. .^ 

5. How much is 1*, or the 4th power of 1 ? A. 1. 

6. What is the biquadrate, or 4th power, of 3 ? j9. 81. 

7. What is the square of ^? ^? A. ^, ^. 

8. What is the cube of ^? f? ^? A, ^. ^. ^. 

9. What is the square of ,5? 1^2? wtf. ,25. 1,44. 

10. Involve 3 to the 9d power ; S to the 3d power. A. 4, 8. 

11. Involve -j- to the Sd power ; -j^ to the 9d power. A, J^, y^. 
19. Involve ^ to the 9d power. A. ^ = X, 

13. Involve ^ to the 9d power. A, ^i 

14. Wliat is ^ , or the square of i. ? A. X. 

15. Whbt is the value ot-f^ r '^' jp^* 

16. What is the value of ^*? A. ^. 

Exercises /or the Slate* 

1. mat is the square of 900 ? A. 810000. 
9. What ia the cube of 211 ? A. 9399931. 

3. What ia the bi(iuadrate, or 4th power, of 80 ? A. 40960000. 

4. What is the suniolid, or the 5th power, of 7 ? A. 16807. 

5. Involve fj, f , ^, each to the 3d power. A, |^, ^, 

6. \Vhat is the square of 5|? A. 901. 

7. What is the square oflSi ? A. 272^. 
A W^Aatisf/ievalueofS*? jI. 39768. 

A What U the value of 1 0^ ? A. 10000. 
JO. IVhat is the vRlue of (,*} -yj. 1S896. / 

//. What ia the cube of ^f ^8.15025. 
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EVOLUTION. 

T LXXXY. Q. What onmber, mnltipUad into itM]f, will mak* 10? 
Unt is, what is the lint power oc loot of tlM squaie nombtr 16 ? 

A, 4. 

Q. Why? 

*wJ. Because 4 X 4= 16. 

Q. What number multiplied into itielf three timet, will make 97? that ie, 
what is the 1st power <u root of the cnUc number 97 ? 

A. 3. 

Q. Why? 

.A Because 3 X 3 X 3 =27. 

Q. What, then, is Uie method of finding the first powers or roots of 9d, 3d, 
Ibc, powers calW? 

A,. Evoluiionj or the Extraction of Roots. 

Q. In Involution we were required, with the first power or root being given, 
to find higher powers, as 9d^ dd, fcc, powers j but now it seems, that, with the 
9d, 3d, &o., powers being given, we are required to find the Ist power or root 
again ; how, then, does Evolution differ firmn Involution? 

A. It is exactly the opposite of Involution. 

Q. How, then, may Evolution be defined ? 

A. It is the method of finding the root of ai y number. 

1. What is the square root of 144 ? Ji. 13. 
Q. Why? 

A. Because 12 X 12= 144. 

S. What is the cube root of 97 ? Jt, 3. 
Q. Why ? 

wf . Because 3 X 3 X 3 = 27. 

3. What is the biquadrate root of 81 ? Ji. 3. 
Q. Why? 

A. Because 3 X 3 X3 X 3=81. 

We have seen, that any number mav be raised to a perfect power by Invo- 
lution ; but there are many numbers or which precise roots cannot be obtained ; 
asj for instance^ the square root of 3 cannot be exactly determined, there beine 
no number, which, by -being multiplied into itself, Will make 3. By the aid of 
decimals, however, we can come nearer and nearer, that is, approximate 
towards the root, to any assigned degree of exactness. Those numbers, whose 
roots cannot exactly be determined, are called Surd RooTft, and those, whose 
roots can exactly be determined, are called Rational Roots. 

To show that the square root of a number is to be extracted, we prefix this 
character, ^. Other roots are denoted by the same character with the index 
of the required root placed before it. Thus, jy/dnizni&ea that the square root 
of 9 is to be extracted ; ^»yWl signifies that the cube toot of S7 is to be ez< 

tracted ; 4^64 = the 4th root of 64. 

When we wish to express the power of several numbers that are connected 
together by these signs, -{- > — « ^c, a vincalum or parenthesis is used, drawn 
from the top of the sign of the root, and extending to alt the parts of it j thna 

toe cobe root ofX> — 3 'u expressed thus, '-^30 — ^^ ^. 
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EXTRACTION OF THE SQUARE ROOT. K 

IT I^XXXYI. Q. Wo have leen (if LXXXV.) thas the root of wf 
iNimber is its lot power ; eibo that a square is the 9d pcmer : what, then, jj to 
be dene, in order to find the 1st power.; that is, to extract the square rootrf 
any number ? 

•^. It is only to find that number, which, being multiphed 
into itself, will produce the given number. 

Q. yVe have seen HT LXXIX.) that the process of findinf^ tho ooQlenlsoCa 
square consists in mintiplyin|[ the length of one side into itself; when, thss, 
the contents of a square are given, how can we find the length of each side i or, 
to illustrate it by an example. If the contents of a square figure be 9 feet, wfaat 
must be the length of each side ? 

A, 3 feet 

Q. Why ? 

A, Because 3 feet X 3 feet =: 9 square feet. 

Q. What, then, is the difference in contents between a square figure whose 
aides are each 9 feet in length, and one which contains only 9 square fCet? 

^.9x92=61 — 9 = 72. 

Q. What is the difll'erence in contents between a square ^ure containiof S 
square feet, and one whose sides are each 3 feet in length ? 

^. 6 square feet. 

Q. What is the square root of 144? or what is the length of each side of a ' 
fi ^y e. which contains 144 square feet ? 

j1. 12 square feet 

Q. Why? 

A, Because 12 X 12= 144, 

0,. How, then, may we know if the root or answer be right I 

A, By multiplying the root into itself; if it pnW^itcs ^ « 
given number, it is right 

Q. If a square garden contains 16 square rods, how many rods liees it nsea^ 
ure on each side ? and why ? 

A> 4 rods. Because 4 rods X 4 rods = 16 squ&r^i ^Y4ft 

1. What js the square root of 64? and whv? 
3. What is tiie square root of 100? and why? 

3. What is the square root of 49 ? and why? 

4. Extract the square root of 144. 

5. Extract the square root of 36. « . 
' 6. What is the square root of 3600? 

7. What is the square root of ,% ? w9. ,5. 

8. What is tho square root uf 1,44? A. 1,S« 

9. What is the value of v'^S ? or, what is the square root of 25 1 

10. What is the value of ^ ,4 ? A, ,2. 

11. What is the square root of ^? A. ^. 

12. What is tho vaine of ^ |- ? A.^, 

13. What is the square root of |^ of ^ ? A, \. 

14. What-is tho square root of 'Jj- ? V 6^ = V^ =* j- = 2^, -Ais. 

- J5. What is the valuo of ^ ^ o? ^^ A. ^. 

J6. What is the square tool a?^\^ , ^ ; ^ 

17. What is the diffeteufte Vielweoti VV« w^^iMa^TwA.Q^^'a^^^' ^jaw^AV. 
or, which i«the same thi^,^ViaXV*xyve^itwe.v^\«v^^^^«^^-^^^ 



EXTRACTION OF THE SQUARE ROOT. M9 

4 

liat is the difference between v' 9 utd ^ ^ 
riiat ii tlie difference between »y 16 and ^9i 

Hiat is the difference between V^ and 4' ? ^. 0. 

Iiere is a sqaave room, which is Mtculated to accommodate 100,.SGhot 
w many can sit on one side ? , 

' 400 b^, having collected tomther to pertbrm some military evohi* 
lould wish to march through the town m a solid phalanx, or square 
'bow many must the first rank consist ? ' 

general lias 400 men ; how many must he place in rank and file to form 
to a sc[uare ? 

certain square pavement contains 1600 square stones, all of the saiae 
demand how many are contained in one ofits sides ? wf . 40. 

man is desirous of making his kitchen garden, containing 2^ acres, or 
, a complete sauare ; what will be the length of one side? 

square lot of und is to contain S2j^ acres, or 3600 rods of ground ; but, 
take of fruit, there is to be a smaller square within the larger, whieh is 
in 235 rods : what is the length of each side of both squares ? 

A. 60 fods the outer, 15 rods the inner 

Exerdaes for the SlaU. 

'a square field contains 4400 square rods, how many rods in length doei 
ire on each side ? A. 80 rods. 

ow many trees in each row of a square orchard, which contains fiSOO 
A. 50 trees. 

general has a brigade consisting of 10 regiments, each regiment <^ 10 
ies, and each company of 100 men : how many must be placed in rank 

to form them in a complete square ? wf. 100 men. 
Hiat is the square root of 2500? A. 50. 

rhatisthelstpoweroflOOOOQ^? A. 1000. 
niat is the value of ^ 360000 ?^A. 600. 

Hiat is the difference between the square root of 36 and the square of 
1290. 

Hiat is the difference between «/ 4900 and 4900*? A, 24009990. 

Hiat is the difference between v'Sl and 81* ? A, 655B. 

Hiat is the difference between ^ -^ and •^' ? 

= f. "« A' = iifF!«^»'§—rifF=MW =«*••*" ' 

Hiat is the difference between v^-^ and -f-^ f A, j-^. 
7'hat is the amount of v' 4 and ^9i A, 5, 

TYi&l is the sum of v' 4 and 9* ? A, 83. 

Hiat is the amount of V 301 and ^ 272| f A. 29. 

iThat is the length of one side of a square garden^which contains 1996 

■ods ? in other words, what is the sauare root of 1296 ? 

s example, we have alittJb difficuitjr in ascertaining the root. Thtt, 

, may be obviated by examining the figure on the following page, (which s. 

B form of the garden, and supposed to contain 1SS96 square rods,) and 

y noting down the operation as we proceed. 

OPERATIONS. In this example, we know that 

1st. SdC the root, or the length of one side 

Square Rods. Square Rods. ^ ^« garden, must be greater 

30)1296(30 3)laB&(38 than 30, for 30* = 900, and less 

900 »- than 40^ for 40^ = 1600, which ie 

-->>— — ^ greater than 1J296 ; therefore, we 

sr 66) 396(6 66)396. take 30, the less. and^ foe eoava 

396 30§x. meiiQa*aa:hLa.Nit^'\x«at.^2BA>fi». 

^ •ClSI»,%»«.ldiA«t«EK^^xO£^- 

wli»«lti» ti^^*^**^'*'* 
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30 rods. 


6 rods. 


i 


30 
B 6 

180 


6 
C 6 

36 




A 


D 


1 


Rods. 

30, length of A. 
30, breadth of A. 


30 
6 




900, sq. rods in A. 


180 



8 



30 rods. 



6 rods. 



FIG. fonn of a (|[aotient in ( 

(See Operation Ist.y; tl 

trading the >Qiure of 9 

. sq. rodsjfrom 1296 sq. rod 

•3 396 sq. rods. 

8 The pupil win bear i 

<a that the Fio. on the left 

form of the garden, and 

the same number <tf squ 

▼iz. 1296. This figure t 

into parts, called A, B, ( 

It will be perceired, tha 

square rods, which we d 

are found by multiply 

length of A, being 30 ro^ 

breadth, being also 30 r 

is, 30* = 900. 

To obtain the square 
B. C, and D, the remain 
or the figure, we may 
the lenffth of each by th< 
of each, thus ; 30 X 
6 X6 = 36,and 30X6 = 180; then 180 + 36 + 180 = 396 square i 
add the len^ of B, that is, 30, to the length of D, which is also 30 
60 J or, which is the same thing, we may double 30, making 60 ; to thi: 
length of P, 6 rods, and the sum is 66. Now, to obtain the squaie ro 
whole leraOx of B, C, and D, we multiply their lengthy 6 rods, by the 
of each side, thus, 66 X 6 = 396 square rods, the same as before. 

We do the same in the operation ; that -is, we first double 30 in 
Cient, and add the 6 rods to the sum, making 66 for a divisor ; next, 
66, the divisor, by 6 rods, the width, making 396 ; then, taking 396 i 
teavesO. 

The pupil will perceivtB, the only difference between the 1st and S 
taon (which see) is, that in the 9d we neglect writing the ciphers at 1 
of the numbers, and use only the signim^ant figures. Thns^ fiw 30 
write 3 (tfioa) and 6 (units), which, joined together, moke 36 ; for 
write 9 (hundreds). This is obvious firom the fiict, that the 9 re 
place under the 2 (nnndreds). Instead of 60 +^ we wrltb 66. Omi 
fsiphera in this manner cannot reasonably make any difference, and, ii 
does not, for the result is the same in boCb. 

By neglecting the ciphers, we may, perhaps, be at a loss, sometinu 
termine where we must place the square number. Tn the last ezai 
knew where the square of the root 3 (tens) := 9 (hundreds^ should be 
for the ciphers, at the right, indicate it ; but had these cipnerp been 
wd should, doubtless, ^ave hesitated in assigning the 9 its proper plac< 
difficulty will be obviated by observing what Ibllows. 

The square of any number never contains but twice as many, or at 
one figure less than twice as miinjNfigures as are in the root. T 
square o&the root 30 is 900 ; now, in 906 there are but three figures, a 
two figures ; that is, the square of 30 contains but one fifure mere thAn 
will take 99, whese square is 9601, in whiofa there are rour figures, ai 
root, 99, but two ; that is, there are exactly twice as many figures in tb 
9601 as are in its root, 99. This will be equally true of any numben w 

Hence, to know where to place the several square numbers, wo n 

off the figures in the given number into periods of two figures each, eon 

with the units, and proceeding towards the left. And. since the value 

' whole numbers and decimals is determined by their distance ftom t> 

£iace, consequently, wYiwa Cb«t« ax« decimals in the given nnmber, 
9gia at the units' place, aadpoVal ofi ii2ki« fk^oxm \n<«i«Mik\hA ri^ht, in 1 
maimer an we point off wVioVe wm&ieta \«^«sfta^VRc. ^ 

Bj each of the ptecetoag op«i«3>i««i^^l^* *»^ J^^^^^ 
ac^ or, in «th« w«d.,a>eWig^^W8k«i4a^^-***^^»'« 
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.■ FSOOF^ Thia work may now be proved by addtBf U^ther aU the iqiiaM 
roiU contained in the aeyeral parts of the figurei thui : — 

A eontaine 30 X 30 :s 900 •qoare rods. 

B . . . .aOx 6ssl80 . Or, by Involntion, 

C. ..6x6=36 36 X 36=r iS96, .Au., n belbra. 

D. . . .30X 6 = 180 

U96 tqnarerodf. 

From these illnstrations we derive the fbUowlng 

< 

RULE, 

Point off the given number into periods of two figures 
each, by putting a dot over the units, another oveir the hun- 
dreds, and. so on ; and, if there are decimals, point them 
in the same manner, from units towards tilie right hand. 
These dots show the number of figures of which the root 
will consist 

Find the greatest square number in the left-hand period, 
and write its root as a quotient in division ; subtract the 
square number from the left-hand period, and to -the 
remainder bring down the next right-hand period fi>r a 
dividend. 

Double the root ((|uotient figure) already found, and place 
it at the left of the dividend for a mvisor. 

Write such a figure at the right hand of the divisor, also 
the same figure m the ro6t, as, when multiplied into the 
divisor thus mcreased, the product shall be equal to, or next 
less than the dividend. This quotient figiue will be the 
second figure in the root 

JiToU. — The figure last described, at tfae right of the divisor, in the seeond 
operation, is the 6 rods, the width, which we add to 60, nuJuii^ 66 j or. omit* 
ting the in 60, and annexing 6, then multiplying 66 by 6, we wrote the 6 in 
the quotient, at the right of 3, making 36. 

- Multiply the whole increased divisor bj the last quotient 
figure, and write the product under the dividend. 

Subtract this product frpm the dividend, and to the 
remainder bring down the next period, for a new dividend. 

Double tlie quotient figures, that is, the root already 
fi>und2 and continue the operation as before, till all the 
perioas are brought down. 
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More Eacerciats for ikt Slate, 

18. What is the square root of 65636/ 
OPERATION. 



8)65636(«i6,.Ais. 



PROOF. 

S56 
S56 



tf)355 
935 



506)3036 ' 
3036 

17. What is the square tool ofeiSO^ .' 

OPERATION. 

8)64Bd^(80^,.Aw. 
64 



1536 
1S80 
519 

65536 



PROOF. 

80^. 



1606)80^ 
80^ 

0000 



6480^ 



18. What is the square root of 470596.' A, 686. 

19. What is the square root of 1048S76? Ji. lOGH. 
do. What is the square root of 2125764? Ji. 1458. 
81. What is the square root of 6718464? A. 8569. 
99. What is Uie square root of 99059904 ? A. 4808. 
83. What is the square root of 4894967996? wf. 6663S. 
94. What is the square root of 40? 

In this exaraple, we have a remainder, after obtaining oae figure hi the i 
In such eases, we may continue the operation to decimals, by anneziaf 
eipbers for a n«w period, and thus continue the operation to any assigi) 
deffree of exactness. But since the last£giire, in every dividend thus fon 
wnl always be a cipher, and as there is no ficure under 10 whose square i 
bet ends in a cipher, there will, of coune, be a remainder ; ooosequently 
pupil need not expect, should he contimie the operatioQ to any extent, vf\ 
obtain an exact root. This, however, is by no means neeenarr ; for anne 
only one or two periods of ciphers will obtain a root seflleiently ezao 
almost any purpose. «d. 6,3945 4». * 

85. What is the square root of 30 ? Jl. 5,4773. 

96.' What is the square root of -^^^Z JL -f^ss^. 

Or, we may ledaee the given, fiactitm to hs lowest teme befbra tlie vo 
edttraeted. 

Thus, ^^^^ ss V |.aB }, .Aw., u belbn. ' 
97. What is the square root of ij^^^ ? Ji. ^. 

88. What is the square root of ^^ ? Ji, ^. 

89. What is the square root of-^ ij j| jgl ^ •^' T^T* 

If the fraction be a surd, the easiest method of proceeding will be to w 
it to a deeimal-fiist, and eactract its root afterwards. 

90. What is the square root of ^ ? Ji. ,9198 +. 
M What if the square root of ^? jt. ,8574 + 
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St. ffhat is the iqiiare root of JL? A* JS3S05* 

33. WhatuthefqnararMtorMl? 

In thii example, it will be best to reduce the mixed nmnber to an impraper > 
ftaetioa, before extraeting ite root, after which it maj be ooaverted iats a .^ 
mixed number again. Jt, 90|. 

34. WhatiBtheiqiiaxerootof919J^? Jl. V^. 

35. A general has an armj of 56S25 men ihow manr must he place in nak 
and file, to form thein into a iquaM ? ^SwS = 75, Ahs. 

36. A square pavement contains 3<U336 souare stones of equal sixe ; haw 
many are contained in one of its sides ? Jt. 156. 

37. In a circle, whoso area, or superficial contents, is 4096 feet, I demand 
what will be the length of Vie aide of a square containing the same number of 
feet? Ji, 64 feet. 

33. A centleman has two Taluable building spots, one containing 40 sqnasa 
rods^ uoa the other 60, for which his neighbor offers him a square field, coiv- 
taining 4 times as many square rods as tixe bui lding spots ; h ow many roids ta 

lengdi must each side of this field measure i ^40-\-W X 4 = 90^ Ant. 

w. Row many trees in each row of a square orchard, containing 14400 
trees? w8. -ISO trees. 

40. A certain square garden spot measures 4 rods on each side ; what wUl 
ba the length of one side of a ganlen containing 4 times as many square rods ? 

A, 8 rods. 

41. If one side of a sqni^ piece of land measure 5 rods, what will the side/- 
«f one measure, which is tour times as large ? 16 times as large ? 96 times as - 
larce? A. 10. 90. 30. 

9L A man is desiroua of forming a tract of land, containing 140 acres, 9 
loods and 90 rods, into a square ; what will be the length of each side ? 

A, 150rodiu 

43. The distance from Providence to Norwich, Conn., is computed to be 45 
■tlos ; now, allowing die road to be 4 rods wide, what will be the length f»f 
eoe side of a o^^uare fot of land, the square rods of which shall be equal to tlM 
square fvNis contained in said road? w8. 940 rods. 



EXTRACTION OF THE CUBE RQaT. 

ir liXXXVII. Q. Involution, (7 LXXXIV.,) yQd' doubtldss recol- 
lect, is the raisinjg of powers ; can you teu me what is the 3d power of 3, an^< 
«^at thepower is called? 

A. 27, called a cube. 

Q< Evolution (IT LXXXVU.) was defined to be the extracting the 1st mnaer' 
aa roots of higher powers ; can you toll me, then, what is the ciuie root or9lf? 

Q. Why? 

A. Because 3 X 3 X 3, or, expressed thus, 3*= 27. 

Q. What, tiien, is it to extract the cube root of any number? 

A. Itia only to find that number, which^ being multipISed 
into itself three times, will produce the given number. 

Q. We have seen, (V LXXZ.,} ;*hat, to find the contents of solid 
foch as wood, for instance, we mtC ' 

H* »r. These dimensions are called 
do in Act eootatn bo many f olid fi 
etfbat wliat do you aappoa% tftQ'viMk^at%MM>Md[f'Ni^«'^ii^' 



,};*hat. to find the contents of solid Bedna^ 
mvCwj the length, breadth and depth t^ 
lied eoic, because, b^ bavofVhna TKoi^v^^aii^^ 



854 Al'FfiNDIX. 

JL It must have six equal sides, and each ^ide mu 
an exact square. See Uotk A, iokich cLCcompanit 
vwk* 

<{. l^ow, lineo the length, breadth mid thiekneef of any regular ci 
exactly aJike, as, for initance, a cubical blockj which contain* 27 cub 
can you iiifonu nie wliat is the length of one sid^ of this block, and vf 
leugth may be called ? 

A. Kach side is 3 feet, and may l^e called the cube 
of27. 

Q. Why ? A Because St* ss ST. 

Q. What is the length of each aide of a enbieol hloek oonlaining & 
inches i Jt. i inches. 
Q. Why? jf. Beeause 4 X 4 X 4, or 4* s 64 eobic inches. 
Q. What » the cube root of 64, then f Jt. 4. 

Q. Why ? A, Because 4^ = 64. 

Q. What Is the length «f each side of tf eubkal block containing IOC 
(bet? Ji. 10. 

Q*. Why > A. Because Vfi = 1000. 

1. In u square box which will cobtain 1000 marbloe, how many will 
to reach across the liottom of the box, in a straight row > A. 10. 

2. What is the difference between (he oube rootof S27 and the cube oJ 

J, 

3. What is the difference between 3^8 and 9^ ? A. % 

4. What is the difference between 3^1 ttn'l 1^? ^» 0* 

5. What is the difference between the cube root of 37 and the sqna 
er«? A. 0. 

6. Wh«t is the difference between 3^ 8 and V 4 ? •4 0. 

Operatum hy Slak JUutbratecL 

7. A man, having a cubical block containing 13894 cubic feet, wishes 
tiie loiieth of each side, without nieaauring it; what is the length of e 
«>f Raidolock? 

t^liduld we attemjrt to illustrate the reason of the mle for extracting ti 
root, by exliibiting the picture of the cube and its yariousparta on f 
would tend rather to conAise than illustrate the sidtject. The b^st me 
doing it is, by making several small blocks, which may be suppoeed to 
a certain 6roiiortionfU number of feet, incne*» ^c, corresponding with 
. oration of the rule. They may be made in a few minutes, from a smi 
of a pine board, with a common penknife, at the longest, in leas time t 
teacher can make tlie pupil comprehena the reason, from merely set 
I ■ -ture on paper. In demonstrating the rale in this wi^, it will be an i 
Hud instructive exercise, to both teacher and pupil, and may be.oompn 
hy any pupil, however yonng, who is so fortunate as to have p r ogr e aa c 
as this rule. It will give him distinct ideas respecting the different din 
of square and cubic measures, and indelibly fix on his mind the reaaoi 
rule, consequently the rule itself. But. (ot the convenienoe of teaeheia, 
illustrative of the operation of the roregoiqg example, will aeoompi 
work. 

The following are the supposed proportional dimension of tlra tucmn 
nsed in the demonstration of the above example, which, when put t 
murht U> make jin exact cube, containing 13804 enbio feet : 

One block, 20 feet long, SH) feet wide, and 90 feet thick : this ws wiB 
Three small blocks, each 90 feet long, 90 feet wide, and 4 feet thiek ; 
the«e we will call B. 

Three smaller blocks, aaclx ^ CmI toac«4 fbet wide, and 4 Ibtt tUd 
«f thaee wo will call C. 
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llfipltorl bj tlM Ungth of Mch, (90 ft«t,) or, as thee* am 3, bjr ft X SOasB, 
«r, wUoh ia aaaiar ia praetiM, w« oiay oraltiply the 3 (teoa), m the root»Jtt, 
bfaO,aakiaf eO,aDdthiflpffodnetb]r4i*ssl6,thaiqaaitt coolants s= 960 wlid 

Wa do the aama in tho oparatkm, br multiplying' tlia9infi0bv9fls60x4 
X 4 ss 960 solid foot, as bafbre ; this 960 wa write under the 4800, for we nuMt 
add the soTaral products together by and by, to know if our cube will contuo 
aH the rec|uired reet. 

By tnmuig over the black, with all the additions of the blocks auaked B aad I 
O, which are now made to A. wa shall ipy a little square space, which pn- ' 
vanta the figure froas beoooung a complete cube. The tittle block for thk ''-- 
aomar ia marked D, which the pupil wtil find, by fitting it in, to exactly fill up 
this space. This block D is exactly square, and its length, breadth, and thick- 
naas are alike, and, of coofse, equal to the thickness and width of the Cs, that 
is, 4 feet, the last quotient figure ; hence, 4ft.X4ft.x4ft.=:64 solid feet in 
tha Uoak D ; or, in other w<»ds, the cube of 4, (the quotient ^gure,) which ii 
Iha aane as 4* 3s 64, as in the operation. We now write the 64 under tha ' 
960, tliat this may be reckoned in with tho other additions. 

We next proceed to add the solid contents of the Bi, Cs, and D together, 
ttiaa, 4600 -f- 960 -(- 64 s= 5694, precisely the number of solid Ibet wh^h wa 
Iwd remaining after we deducted 8000 feet, the solid contents of the eulie A. 

If, in the operation, we subtract the amount. 5894, from the remainder or 
dividead, 5694, we shall see that our additions have taken all that reaiainod 
after the first cube was deducted, there being no remainder. 

The last little block, when fitted in, as yon saw, rendered the cube epah> 
pleta. each side of which we have now fimnd to be Si04- 4 =94 feet hiiy. 
whioD is the cube root of 13894 (solid feet) ; but let us see if our cube cootaiite 
'Iha required nuosbar of solid feet. 

PROOF. Ob, 

1 A, = 8000 solid feet. By Involution, 

S Ba, =4800 solid feet. ai v 94 v QA = i<««u ( "oU^ ft«S 

9 Cs, = 960 solid feet. ■* X »* X »f = 1^ J ^ l^f^ 

1 I>, = 64 solid feet. 

1^4 ( soUd feet ia tha 
*""*• I given cube. 

In Operation 9d, we see, bv neglectiag the ciphers at the right of 6, the 8 is 
alHl 8060, bv its standing under 3 (thousands) ; hence, we may point oflT three- 
figures by placnig a dot over the units, and another over the thouaanda, aa^ 
aooo. 

Fram the preceding example and illustralioos we derive the foUowisf 

RULE. 

Divide the giyen number into periods of three figure* 
each, by placing a pomt over the unit figure, and every third 
figure trom the place of units to the left, in whole numben^ 
and to the right in decimals. 

Fmd th^ greatest cube in the left-hand period, and plaeo 
its root in the quotient 

Subtract the cube thus found ftom the said period, and to 
the jiemainder bring down tkie n»tt v^xvod^ and call this tks 
dividend, 
^nlti^ tbe squa^ of th^ fv\kQd«DaL\yi ^K)R^^^»fi2fis9a^>ftJ^ 
dSruor* 
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nd how many times the divisor is contained in the divi- 
, and place thei result in the> root (quotient) ; then mul- 
the divisor hy this quotient figure, placing tiie product 
r the dividend, 

ultiply the former quotient figure, or figures, by 30, and 
product by the square of the last quotient figure, and 
i the product under the last ; under these two products 
; the cube of the last quotient figure, and call their 
mt the subtrahend. 

ibtract the subtrahend from the dividend, and to the 
inder bring down the next period for a new dividend, 
which proceed as before, and so on, until tiie whole 
ished. 

1. When the sabtrahend bappeni to be laifer than the divl JenH, the 
nt figure must be mede 900 less, and we must find a new subtrahend. 
jason why the quotient flgnre Mrill be lometimei too lar^e, in, bocauxe thin 
nt figure merely shows the width of the three first additions to the original 
consequently, when the salisequent additions are made, the width (i^ito- 
isure) may make the solid contents of all the additions moro than the 
feet in the dividend, which remain after the solid contents of the original 
n deductod. % 

Vhen we have a remainder, after all the jperiods are brought down, we 
ODtinue the operation by annexing periods of ciphers, as in the square 

Vhen it happens that the divisor is not contained in tlie dividend, a eipheff 
le written m the quotient (root), and a now dividend formed by biii^pq^ 
the next period in the given sum. 

More Exerpisea fir ike Slate. 

Vhat is the cube root of 9663587 ? 

OPERATION 

fi66S58^(S]3,w9M. 

S* X 300 = 1900*) 1663 fint dividend , 

1900 

2X30X1*= 00 

1»= 1 

1361 first aobtrahend. 



Sl< X 300 = 133300 ) 406S97 moond dividend. ^ 

396900 

^ 91X30X3*=: 5670 

3*= 37 



409S07 second subtrahend. 
OOOQQQ 
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%, WlMt fci the evbe looi ori7576? JL M. 

10. What it the cube root i^fUMfn ? A. 83. 

11. WbiU if the cube root orS7Q890? JL 9». 
Ifl. What is the cube root «ir9(NX076? dC 196 

13. What ii the cube root of 3796416? wf. 156. 

14. What w the cube root of 94818816? wf. 456. 

15. What it the cube root of 175616000 ? A, 560. 

16. What u the cube root of 748613312 ? wf . 906. 

17. What is the cube root of 7311891877S9 ? JL 9000. 
IS. What is the cube root of ||. I JL \, 

19. What is the cube root of ^j^r 4. f . 

90. What U the cube root of ^J^? *'• j4* 

4f the root be a laid, radoee it to a decimal hefbra its root is dxtneted, m in 
the squaro root. 

SI. What is the cube root of ^^ ? jf. ,13 + . 

n. What is'the cube root of ^? jf. ^ + . 

S3. What is the length of one side of a eolneal bfeek, which eoniaina 179B 
solid or cubic inches ? wl. IS. •• 

94. Wliat will be the length of one side of a eobtoal block, whose conteMs 
ahall be equal to another block SS feet long, 16 feet wide, and 8 feet thick ? 

V*® X 16 X 8' = 16 Ihet,'w9a#. 

95. Then is a cellar dog., which is 16 feet k>ng, IS feet wide, and IS feet* 
deep ; and another, 63 feet long, 8 feet wide, and 7 feet deep ; how manj solid 
or cable feet of earth wera thrown out ? and what will be the Mncth of one side 
of a cubical mound which maj be formed from said earth ? w9. 5wS. 18. 

56. How many solid inches in a cuUcal block which measures 1 inch on 
each side ? How many in one measuring S inches on each side ? 3 inches oa 
each side ? 4 inches on each side ? 6 inches on each side ? 10 inches on each 
side? SO inches on each side? A, 1. 8. S7. 64. 916. 1000. 8000. 

57. What is the length of oqo side <^ a cub^ block, which contains 1 solid or 
eabic indi ? 8 solid Inches ? 97 solid inches ? 64 solid inches ? 125 solid 
laches? 816 solid inches? 1000 solid inches ? 8000 solid inches? 

^. 1. 9. 3. 4. 5. 6. 10. SO. 

By the two preceding examples, we see that the sides of the cobe are as th* 
Mtbe roots of their solid contents, and their solid contents as the cubes of their 
sides. It is likewise true, that the solid contents of dl similnr 6g«ixes aro in 
prcHxwtion tq each other as the cubes of their several sides or diameters. 

JV*ote. — ^The relative length of the sides of ci»>es, when compared with their 
solid contents J will be best illastiated by reference to the cubical blocks ao> 
companying this work. * 

98. If a ball, 3 inches in diameter, weigft 4 pounds, what will a ball of tb# 
same metal weigh, whose diameter is 6 inches f 

3*: 6^ :: 4: 38: Katio, SF x 4 = 39 lbs., ^fM. 

99. If a globe of silver, 3 inches in diameter, be worth $160, what is the valua 
of one 6 inches in diameter ? 3» : 6^ : : $160 : $1980, -Aia. 

30. There are two little globes ; one of them is 1 inch in dismeter, and tfa« 
other S inches ; how many of the smallbr globes will make one of the larger? 

jf . 8. 

31. If the diameter of the planet Jupiter is IS times as much as the diameter 
of the earth, how many gh>bes of the earth would it take to make one as laige 
as Jupiter? A, 1736. 

39. If the sun is 1000000 times as large as the earth, and the earth is 8000 
miles in diameter, what is the diameter of the sun? A, 800000 miles. 
JVote. — The tooU of most powen ma^ he found ^ ^« »miax« %»i «ah« raoti 
oalji thoB tb» square root of the aqnaxe TOQlVa\bAV»^aaAi»XA^<K\»«Q:tOBkXwA.^ 
>« iUxtk root u the cube of thiaaqiuM nwiL 
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ARITHMETICAL PROGRESSION. 

ARITHMETICAL PROGRESSION. 

IT I«XXXTIII. Any rank or series of nnmbei* more 
than 2, increasing by a constant addition, or decreasing by 
a constant subtraction of some given number, is called an 
Ariikmetical SerUsy or Progresnon, 

The number which is added or subtracted continually is 
called the common difference. 

When the series is formed by a continual addition of the 
common difference, it is called an ascending series ; thus, 

2, 4, 6, 8, 10, &c^ is an ascending arithmetical series ; but 

10,, 8, (), 4, 2, &c., is called a descending arithmetieal series^ 
because it is formed by a continual subtraction of thQ con>- 
mon difference, 2. 

The numbers which form the series are called the terms 
of the series or progression. The first and last terms are 
called the extremes^ and the other terms the means. 

In Arithmetical Progression there are redeemed 5 terms, 
any tliree of which being given, the remaining two may be 
found, viz. 

1. The first term. 
- 2. The last term. 

3. The number of terms. 

4. The common difference. 

5. The sum of all the terms. 

The First Term, the Last TVrm, and (he JS/\tmber of Terms, 
being given, tojind the Common Difference ;— 

J, A man had 6 Bonn, whoto ceveral afes differed alike ; the joan^n v^* 3 
Tflam old. and tho oldentSd : what was the conimou difference of their >^«. 

Tiie difierenco betwoon the youngest son and the eldont evident 'v^nhowB the 
incrense of the 3 years bv all the sub«equent additions, till we noro» to 28 year* ; 
ana, w the puniber of these atlditions are, of course, 1 less tha.. the number 
of sons (5), it follows, that, if we divide the whole difference {*' - 3 = 2, 95, 
by the number of additions (5), we shall have the diflerantse between eaeh one 
■eparately, that is, the common difference. 

Thus, 2d •— 3 = So : then, 25 -h5 = 5 years, the common difrM-fnce. 

• 4. 5 yean. 

Hence, Tojmd tkt Common Difference ; - 

Divide the difference of the extremes by th** number of 
terms, less 1, and the quotient will be the common w Jerenw? 

fi. If the ertremps he 3 and S3, and the number of terms 11, w*^ li ^ 
moa diJI&renee .' jS, 3. 
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3. Aaaa b totniToI from Boitoa to a certain phie« in 6 days, and to go on^ 
Snilet tlM Ont daT| inereasin^ the dUtanoe uaTellod eacii daj bj an tqnil 
•seaai) to Uat the nit day'i loaraey may be 4ftaule«; what ia tae daify-b* 
craaae. that ii, the eoaiBondiflerenee? ^.8 mile*. 

4. lithe amoont of $1 for 90 jeaiSf-al stxnplo iateroet, be $3,S0, what ia the 
late per eent. ? 

Ia this example, we aee the amoiiatlif the fint year ii $1,08, and the lout yev 
tfitfiO i coaaequealty, the extremea are 106 and 390, auU the number of tenna 
90. A, $,06 s &per eent. 

5. A amn boiifht60 jrardi of eloth, giving 5 eenUi for the fint yard, 7 fbr the 
aeoood, 9 for the third, and ao on to the laat ; what did the hiat coet? 

Since, in thia example, we have the common difference givea^ it will be easy 
to find tne price of the last yard ; fur, as there are as many additions as there are 
yards, less 1, that is, 59 additions of 9 cents, to be made to the first jaid, it 
follows, that the last yard will coet 9 X -^ = 1 18 conts more than the first, and 
the whole eost of the last, reckoning the cost of the first yard, will be 118 -{- 5 ss 
$1,93. Ji. $1,93. 



Hence, ffhen the Common Diffarenee^ the F^rd Term^ and 
tkt Munber ofTenns^are gwcn^ to find the Last Term ; — 

Multiply the common difference by the number of terms, 
leas 1, and add the first term to the product. 

0. If the first term be 3, the common difference 9, and the nomber of terma 11, 
what is the last term? .^.93. 

7. A roan, in traTelling from Boston to a certain place in 6day8, trarelled tlie 
firrt day 5 miles, the second 8 miles, travelling each successive day 3 miles fiuEther 
than the former ; what was the distance travelled the last day i A. 90. 

8. What will $1, at 6 per cent., amount to, in 90 years, at simple interest ? 
The common dtfTerence is the 6 per cent, j for the amount of $1, for 1 year, ia 

$1.06, and $1,06 4- $,06 = $1,19. the second yearj and so on. A. $8,90. 

9. A man bougnt 10 yards of cloth, in arithmetical progression ; for the first 
yard he gave 6 cents, and for the last yard he gave 94 cents ; what was the 
amount of the whole r 

In this example, it is plain that half the cost of the first and last yards will be 
the average price of the whole number of yards ; tiins, 6 cts. -f- 34 cts. =590-i» 
9 = 15 cts., average price ; then, 10 yds. x 1^ =r 150 cU. =s $1,50, w^ole eoeu 

A. $1,50. 

I^ence, When the ExtremeSy and the dumber of TermSy are 
given, to find the Sum ofcdtthi Terms ; — 

Multiply half the sum of the extremes by ^e number of 
terms, and the product will be the answer. 

. -16. If the extremes be 3 and 973, and the number of terms 40, what is the anm 
• tf all the terms? A, 55Q0. 

11. Howjnany times does a regular clock strike in 19 hours ? A, 78. 
19. A botcher bought 100 oxen, and gave for the first ox $1, for tlie aeoond 
$9, for the third $3, and so on to the last ; how much did they eimie to at that 
>jiae? A. $5050. 

13. What istiieeum of the first 1000 numbers, beginning with their natvimt 
' Older, 1. 9. 3, ic^. ? A. 500500. 

14. Ittr knard, 18 feet long, be 9 feel wide el <m« end, and come to ft point it 
'^A* other, wiiat are th« iquoro contenis of tVi% ^Max4^ A. \^ t'onx. 
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15. If a pl«M of knd, 60 rods in lengtk, b» 90 rodi wide at oae ead, and at 
tfw other iMmiiiatvUi aa aafle er ]ioiat, wiiat aomber of aquaie rode does it 
•emain? jL 000. 

16. A penon, travellina ialo tlie coontry, went 3 miles the fint dav, end in- 
eraaeed everr da7*«,travel a o^lee, till at leet he weat 58 oiilee in one day ; Iww 
amv daye did he travel ? 

We found, in eiMmple 1, the diffeience of the extremei, divided by the nnm- 
beroftenm.leMlfSave the common difference.; cooaequently. if, in thiiea- 
ample, we divide 'S& — 3 =:) 55, tlie difference of tlie extremei, by the common 
diffitreaee, 5, the q. lotient, 11, will be the niuaber of ienna, Iom 1 j then, 1 -f* 
il =s 13, the nummir of terma. Jt, IS. 

Hence, When the Extremes and Common Difference aregioenf 
tdjind the Mimhar qf TarmB i-^ 

Divide the difference of the extremes by the common 
d^erence, and the quotient, inereised by 1, will be th» 
answer. 

17. Tf the extremei be 3 and 45, and the eonunon differenee 6, what is Hia 
number of temiH? Ji. %, 

18. A man, being aiiied how many children he had, rwlied, that the Tounnat 
WW 4 years old, rjid the eldest 38, the increaae of the nmily haying been 1 ia 
eveqr 4yeaia j haw many had he ? A %, 



gj:ometrical progression. 

T liXXXIX. Any/rankor series of numbers, inc^asing 
by A corsfant multiplier, or decreasing by a constant divisor, 
is called Geometrical Prof^resiion. / 

Thus, 3, 9, 27, 81, &c., is an increasing geomOneal 
seriu; 

And 81, 27, 9, 3, &c., is a decrecuing geometrical series. 

There are five terms in Geometrical Progression^ and, 
like Arithmetical Progression, any three of them being 
given, the other two may be found, viz. 

'1. The first term. 

2. The last term. 

3. The number of terms. * 

4. The sum of all the terms. 

5. The ratio 5 that is, the multiplier or divisor, by which 
we fbrm the series. 

1. A man norohaped a feok of sheep, eonsiithig of 9; and, by agreenwnl, A 
was to pay what ihe /art abeep eame to, at tha taVa ot %^ fot ^^%oe*. ^tea^^- ^ 
0J2 ibr the aecond, $36 for the third, and M on, tc^Jb^ftak ^iba \i^^ Na'v^^ 
what did the Hock coMthimi 
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We mfty ptilbfm tUi •xampl* bj multipliottioa ; tktoi, 4 X^X 3 X 'X S 
X ' X ' X 3 X 9 = #MM4, Jim. But this proeen, ^ mini he aeiaiHe, 
would be, in OMayeeMt, ft rery tediooa one ; let us see if we caaaot abridge-ii, 
tfMreby mftkinf it easier. 

In the above praoess, we diseover that 4 is mnlUpUed bjr 3 eijiiC tfaaes, efea 
time loss than the nmnber of terms ; ooosequently, the 8th power ef tile ratio S, 
expressed thns^ 9^,ma]tiplted bj the first term^ 4, will prodnee the last tens. 
But, instead of raising 3 to the 8tli power in this manner, we need only raise it 
to the 4th power, then multiply this 4th power into itself; for, in this wayj we 
do, in fact, use tiie 3 ei^ht times^ raisiu; the 3 to the same power as benre } 

thus, 3< = 81 ; then, 81 X 81 =s 6561 ; this, ronltiptied by 4, the first term, 
gives $80944, the same result as before. jS. StOU, 

Hence, W%en Vu First Tamtj RaU(^ and Nkmhtr of Tanm^ 
art gkfent to find the Last Term; — 

Write down some of the leading powers of the ratio, with 
the numbers 1, S^ 3, &c., over uom, being their several 
indices. 

Add tpgethec the most convenient indices to make an 
index le^is by. 1 than tiie number of terms sought 

Multiply together the powers, or numbers standing under 
those indices; and their product, multiplied by tne first 
tefm, will be the term. sought 

9. If tlie first term of a geometrical series bo 4, and the ratio 3, what Is the 
llth termf 

1, 3, 3, 4, 5, Indices. ) JVMe ^The pupfl will notioe that the seiiea 

3, 9, 37, 81, SM3, powers. { does not commence with, the first term, but with 
Ifao ratio. 

The iadtoes 5 -(- 3 -kS'ss 10^ and the powers nndeiveach, SI43 X 87 X 9s 
50049 ; whicMMiltipUed by the first term, 4, makes 936196, the 11th term, m- 
quired. w9..Sa6196. 

3. The fiiet term of a series, having 10 terms, ia 4, and the raiieS; what te 
. thelastteimf w8. 76720. 

4. A sum of money is to be divided among 10 persons ; the first to have %10, 
the Becon4 830, and so on, ia-vthreefbld proportion ; wluit will the last have t 

Jli $196630. 
& A, boy purchased 16 oranges, on condition that he shoold pav only the 
price of the last, reckoning 1 cent for the first. 4 cents Aht the seoonfO, 16 cekiti 
ftir the third, apd in thf^t pn^rtion Ibr the whole ; how much did be pay Ibr 
Uiem? Jh $171796601,84. 

6. What is the last term of a series having 18 terns, the first of which is 31 
andtheratio3? 4.387490489. 

7. A butcher aseeta a drover, who has SM oxen. The batcher faMraires tha 
price of them, and is answered, $60 per llMd ; he immediatelv offers the drover 
$50 ^r head, and weold take alL Tho drover says be wUl not take that ; 
hut, if be will give him what the last ox woold come to, ^ 9 tents fti 
the first, 4 cenu for the seoosd. and so on, doubling the price to the last, ha 
■light have the whole. What will the oxen amount to at that rate ? 

JL $107779,16. 

8. A man was to travel to a certain place in 4 days, and to travel at whatovar 
jatoA^pJatsed; tha first day kawaniA mUm^tha eeoood 6 miles, aadaooa 

,te thfi hft, in a threefold raUtt.*, hDw.fi& Wbia\n?raVi^v>as&.^vs^%a^VMra $r 
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la tUt •xtmpte, w» may find (h* kit tonn m belM, or find it by ndMag 
muok day*! travol toMther^ commeneioff witk the flnt, VM tabceedins to tho 
Isst. thoMi a + G-^lS + MsSO muei. the whole diktanee tntTelTed, and 
the laat day's fimnej ii 54 miles. Bnt thui mode of opefation, b a lonf seriea. 



yoa muet be Monble, imhiM be very troaUeMine. Let in examine the nature 
of the aeriee, and try to invent aone shorter asethod of arriying at .tlie 



By ezaminiDf the series 9, 6. 18, 54, we perceive that the laat term (54)^ 
less S (the first term), =sSfi, is StUmes as larae as the sum of the reraaiaiiw 
tarms; for 9 + 6H-18ss96; that is, 54 ^3ssS8^ 9 sc S6; hence, if 
wo produce another tern, tliat is, multiply 54. the last term, by the ratio 3, 
mafcinir l®i we ihall find the same true of this also; for IbS —3 (the first 
term), =:lal-i-9=:;80,which wA at first fiHmd to be the sum of the four 
wneiaiac terans, thos, 9 ^ 64- 18 4- 54 =s 80. In Iwth of these operations, 
K is eunouB to observe, that oar divisor (9), each time, is 1 less tlian the 
imtio(3). ' 

Hence, When ihi EaBtrtmt$ and Ratio are ^[umi) iojmd the 
Sum f^the SerUsj we have thefattomttg tasy 

RULE. 

Multiply the laat teym by the ratio, from the product 
■nMract ua first term, and divide the remainder by the 
ratio, less 1 ; the quotient will be the sum of the series 
required. 

9. If the extremes be 6 and 6400, and the ratio 6» what ia the whole amosni 
•f the series? 

^X^-" = 7g79,^. 
6 — 1 

10 persons in aueh anMamer', that 



10. A sum ofmomyiato be divided among 10 persons in aueh a manneT, that 
tfie first may have $1IK the second $30, and so on, ia threefohl proportion j what 
will the last hav«, and wint will the whole have t 

TIm pupil will recollect how he found the laat term of the series by a foregoing 
M» ; and. In aR cases in Which he is required to find the mm of the series, when 
Che last term is not given, he must first find it by that rule, and then worli for 
Ihe sum of the series by die present rule. 
"•"™ / * A The last, tl988»} and the whole, 6895840. 

11. A hosier sold 14 pair of stockings, the first at 4 eents. the second at 19 
tents, and so on in geometrical progressioo ; what did the last pair bring 
him. and whatdidthe whole bring him? ^^ 
pm, ana wii«*a» «. ^ ^^^ t8ar79,»} whole, 105659,36. 

19. Aman bought a horae, and, by agreement, was to give a cent for the 
fint nail, three for the second, Ibe. ; there were four shoes, and in each shoe 
eightnafls; what did Ihe horse come to at that rate ? ^ ^g^^^^o^^^^^^ 

13. At the marriage of a lady, one of the gueata m^e her a presenlrf a 
half-eade, sayine that he would dooUe itoa the firat day of each suoceediag 
inonththrouf hout th^ year, which he said would ammint to someUung hke 
$100 J now, how much did his estimate differ from the true amount ? _^^ 

Jim 8*0375» 

14. If our pious ancestors, who landed at Plymouth, A. D. 16B0, {;eing MK 
hi number, bad lncrea«ed so as *• double thoir number in •▼•jr 30 yun, 
howfMtfi would have been thoir populntioa it the md of tho^eax i iffllSl. 
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ANNUITIES AT SIMPLE INTEREST 

T XC« An annuity is a sum of moneys payable evefy 
year, for a certain number of jrears, or fbrever. 

When the annuity is not paid at the time it becomes doe, 
it is said to be in aaman* 

The sum of all the annuities, such as rents, pensions, ^lc^ 
remaining unpaid, with the imerest on each, iat the time it 
has been due, is called the caaovad of the annuity. 

Hence, Tofi»d ikt JtsMMod of an AMmiy;>^ 

Calculate the interest on each annuity, for the time it has 
remained unpaid, and find its amount ; then the sum of all 
these several amounts will be the amount required. 

1. If the annnal rant of a hodM, wMeb i* j|9Q0^ imuiki impttid (that is, in 
Mraan) 8 jean, what ta the ameuat ? 

In this example, the rent of the laat (8tfa) year beinf pa4 when d«o, of 
couxae, there ia qo interact to bo calculated on titat year's rant. 
The anMMint of $900 for 7 years = $984 
The amooBt of 9300 . . 6 . . . . ^ s, 9973 

The amount of $300 .. 5 =$260 

The amount of $200 .. 4 =$348 

'i be amowit Of $900 . . 3 = $936 

The amount of $800 .. 9 .....= $9SM 

The amount of $200 .. 1 =$319 

The eighth year, paid when due, as $900 

$lS96,.Aflh 

9. If a man. baWng an aonoal pennon of $00, reeetve no part of h till tte 
•■piration of 8 years, what is the amoont tlwn ifaie ? A, $!)80,80. 

3. What would an annual salary of $600 amount to, which raipainfl vapaM 
(m in arrears) for 9 years ?-19:l6. For 3 years ?-I903. For 4 years .'-9616C 
Por7years?-4956. For 8 yeara ?-5608. For 10 years /-TCOO. 

4. What is the present worth of an annoiiy of $800. to continue 4 yean ? 
The present worth (IT LXVII.) is sueh a sum, as, if put at interest, wipoU 

amount to the given annuity ; henee, 

$800 H- $1,06 =r $566,037, present worth, let rear. 

$600 4.$I,J.9 = $fia5,7l4, Sd .... 

$600^ $1,18 = $S0H,474, 3d .... 

$600 ^$1,94 = $483,870, 4th.... 

wfM., $90^1,096, present worth rehired. 

Hence, To find the Present W&rth of an AnrntUy; — 

Findihe present worth of each "jcw b^ itself^ discounting 
^KMD th^ time it becomes due, axv^i \)Ei« «\mv q>^ ^ >ds£sai& 
iltfOent won jB will be Uie axu&wei. 



ANNUITIES AT COMPOUND INTEREST. 



ft. WlMt Mun ^ tndy nonay h Maivalmt to u umaitj of 0900, to 
tinno 3 yearff at 4 per eent. ? jf . fffiMfiOi. 

6. Wliat U the preBent worth of an annual aalary of $800, to oon t Jaiio fl 
ro«i?-14l»OOI. 3 7oan?-314eB67. 5 jean ?^^4075]& jL ^rfm^m. 



ANNUITIES AT COMPOUND INTEREST. 

H XCI. The amount of an annuity, at simple and oom* 
pound interest, is the same, excepting the difference in 
interest. 

Hence, 7b find tht AmtnaA of on Amwiity at Compound 

Interek: — 

Proceed as in IT XC, reckoning compound, instead of 
0imple interest 

1. What will a wakayoi $900 aaiooiit to, whieh lias remained unpaid far S 
fsan? 

The amoont of |900 for 9 yean = $994,79 
The amount ofljaOO fori year =$319,00 
TheSdyear =$30000 

^ .«. $638,73 

9. ff the aanaal rent rf a hoote. wbteh is $150, remain in arrears for 3 
years, what will be the amount due tor that time / ./f . 477,54. 

Calculating the amoont of the annuities in this manner, for a lostf period of 
years, would be tedious. This trouble will be prevented, by nadinf the 
amount of $1, or £1, annuity, at compound interest, for a number of years, as 
ia the following 

TABLET. 

Shotoiatg the amount of jfl or £t armuUyf at 6 per cent, compound ti»- 
terestffor any number of years f from 1 to 50. 



Yf!.. 

: 1 
3 
3 
4 
5 

"6. 
7 


() por ct. 


1^000 


2,0«)00 


3,! 8:^6 


4,3746 


5,ta71 


♦>,97W 


8,3H38 




9,8974 



11,4913 



Yrs. 
11 



S 



13 



14 



15 



16 



17 



18 



lo~l 13,1807 II 



19 



6 per pi. 



14,9716 



16,8t)99 



18,8821 



31,0150 



Zi^HQ 



25.6725 



28^123 



30,90.')6 



13,18 0711 on 
S3 



I 33,7599 
/ 36,7855 



Yrs. 6 per ct. Yrs. 6 per ct. Yrs. 6 per ct. 



36 



27 



35 



39,9907 



43,3933 



46,9958 



54,8645 



50,8155 34 104,1837 44 199,7568 



35 



84,8016 41 16'S,04(?7 



90,8897 43 175,9495 



97,3431 43 187,5m)4 



111,4347 




213,7423 



APFEKDU. 



.'■ •' i^ 



It !■ ciMwL that tko UMOrt oTit anoity i(i S tinet M nwli M oiw or fl I 
■ad «M af $3» 3 timw m mneh. Hmwo, 

njMiKeAmaunttffanJbimdbfjOtSper Cent,; — 

Find, by the Table, the amount of $1, at the given rate 
and tune, and multiply it by the given annuity, and the 
product will be the amount zequired. 

3 What k tha anonnt of «a aaaoi^ of flJM^ wfaidi hat lemaiiMd napaid 



15 yean f 

The amount off L by tha TaUa, w« find to be fSS^RSO; thereibte, $23,3759 
XlWsKR98,16e,dftia. 

4. What will be tha amooBt of an anniial aakrT of MOO, wbidi has been ia 
anean9Teara?-aM. 3 Yean?-IS7344. 4 Yean?-17'ffiM. 6 7ean?-279013. 
]Jlyean?-4S74796. 90 yean ?-14714a. .Au. 998099,56. 

a. If yon lay up $100 a year, fiom the time you are 91 yean of afe till yon 
ara TO^hat wifl be tha aaMN»t at eomponnd iatefeat i A. $96179;06. 

6. What ia tlie prewat worth of an amwai peonon of $190, which ii to eoo> 
• tinoe 3 jean ? 



In tbia example, the (»eeent worth ia eviden^y that anm, which, at eomponnd 
lereat, woald amoont to aa much aa the aniomit of the aivea aanuity fbi 
tha three yean. Finding the amonnt of $199 by the TaUe^ aa befme, we 



intereat, woald amoont to aa much aa the aniomit of the aivea aanuity fbi 
tha three yean. Finding the amonnt cMr$199 by the TaUe, as befme, we 
have $989,039 ; then, if we divide ifil89,03B by tM aaoount of $1, compound 
tetareat, for 3 yean, the quotient wiu be the praaant irotth. This it evidenl 
tnm the bet. that the quotient, multiplied by tbe amount of $1, will rive tfaa 
aaMont of ai90, or, hi other wovda, $389,089. Tha amount of $1 for 3 yean 
at oompoond iatareet, ia $1 ,10101 : 

then, $mfi3H H- tl,19101 = $390,7«3» Jhu. 

Hence, To find the Present WoHh ofaa AnnuUy; — 

Find itB amount in aneais lor the whole time; thi» 
amount, divided by the amount of $1 for said time, will bt 
the present worth required. 

JVM«^The amount of $1 maj be fimad ready ealetdated in the Table ol 
pound intereat, IT LXJU. 



7. What ia the preaent worth of an annual rent of $900, to continue 5 yean : 
^ A $849,479. 

The operationi in thie rule may be mnehlhortenad by oakolatiag the preaeol 
#orth of $1 Ibr a number of yean, aa in the followhqg 

TABLE II. 

Sfufwu^ the prtunt worth of $1 or £1 ammUy.at 6 jper eaU, eompomd 
uUerestf/or any number o/ye€a's,/rom itoSL 





Yean. 


6 per cent. 


Yean. 
9 


6 per cent. 


Yean. 

17 


Opereent. 


Yean. 

95 

96 
97 


6 per cent. 






1 
9 
3 

4 
5 


0,94330 


6,80169 


10,47796 


19,78339 






1,83339 


10 


7,30906 


18 


10,89760 


vl3,O0S16 






9,67301 


11 
19 
13 
14 


7,88887 


19 


11,15^1 


134)1053 






3,46510 


8,38384 


90 


11,46009 


98. 


13,40616 






4,91936 


8,85968 


91 


11,76407 


99 


13,50079 




J-^t 


4,91739 


9,2d48B 


ft, » \ \^W>\» ' 


I « 


I 13^76483 




5y5Sfi38 


IS 


9,71325 


\( aa \ i^t;»»36 ^ ^v 




k 

^ 


^ (_A r 


6,90979 U 16 


10,10S89 


W *v \ isi^san 


i^ « 



ANNUITIES AT COMPOUND INTEREST. S07 

« 
To find the present worth of any annuity, by this Table, 
we have only to multiply the present worth of $1, found in 
the Tal^, by the giyen annuity, and the product will be 
the present worth required. 

8. What sum of Mady money will purcbaae an luuuity of $300, to couUmm 
10 yean ? 

The prosent worth of $1 annaity, by the Tohle, for 10 yean, ie 17 JOOOS ; 
then7J6008x300 = fSa08,034,wAi*. *-— , 

9. What ie the present worth of a yearly penaion at MO, to eontfnne 9i 

fiat■?-1100034. 3 yean ?-ie0880e. 4 yean?-907906. 8 yea»?«37SS874 
yif«?-.688ia5a. 9Oyean?-<a256808. A. ^»364MM, 

10. What salarjr, to eontinue 10 yean, will $3806,094 pvrebase ? 

Thia example is the 8th example reversed; consequently, $2906,094 -4* 
7,30000 = 300, the annuity required. A $300. 

Hettce, To Jmd that Anim»^ whick any given Sum tM 

purchase; — 

Divide the given sum by the nresent worth of $1 annuity 
for the given time, found py Taole II. ; the quotient will be 
the annuity required, 

11. What salary, to eontinue SO years, will $688,95 purchase ? A. $60^ . 

7b divide any Sum of Money into Annual Payments j which, 
when diity shall form an equal Amount at Compowsd 
htterest; — 

19. A certain roanuiketnring establishment, in Massachusetts, was aetoaliy 
sold for 1^7000, which was diyided into four notes, pajable annually, so thai 
die principal and interest of ewsh, when due, should foftn an equal amount, at 
eompound interest, and the several j^rincipala, when added together, sImmU 
make $37000 ; now, what wisre the pnneipals of said notes ?/ 

It is plain, that, in this example, if we find an annuity to continue 4 yea% 
which $97000 will purchase, the present worth of this annuity for 1 .yeas will 
be the fint payment, or prhioipal of the note ; the present worth for 9 yeaxsy 

found as before, is 7791,97039 -f*. 



the second, and so on to the last year. 
The annuity which $97000 will purchase, 



jVM««_To obtain an exact resntt, we must reckon thd decimals, which 
rejected in forming the Tables. This makes the last divisor 3,4651056. 

The 1st is $7390,015, amoimt Ibr 1 year, $7791,97039 

....9d ..$0934,895, 9 .... $7791,97098 

. .... 3d .. $6549,968, 3 .... $7791,97038 

'i ....4th.. $6171,970, 4.... $77W,9709fr 

iW^, $96099,996 + . 

J»r Oe wtfrs wotk tftkt fas few wwph, mUm JD». 



APPENDIX. 



PERMUTATION. 

T XCII. PBRWTATiOTf 18 the method of finding how 
anny difforent ways an/ number of things may be 
ohanfed. 

I. How naaj flhaaffMiiiKy be ntde of the three flnt letters of the alphabet? 

la Uito example, had there been bat two letten, they ooold only be ehanffed 
twice: that ia,a,b,andb,a| th4tia, 1 X9 = 9; biit,aa there an thno ill 
Ian, tUj BMy be ehMiged 1 X 9 X 3 =s 6 tiiMe, aa foUowa :>- 

9 a, e, b. 
3 b, a, e. 
4' blela. 
5 0, b, a. 
6i.e»^b. 

Hence, To fmd l&e JWonfter ^f dMreai Changes or Permnh 
iatUma^ iMch majf he nuuU wtnamf gwen Munber ^ dif' 
fimU Thmgi;-^ 

Multiply together all the terms of the natural series, from 
1 up to the ffiven number, and the last product will be the 
immber of (manges required. 

9. How many dtiTerant waya may the firat five letten of the alphabet be 
mnamed? A. 190. 

3. How many chanfet may be nuif oo 15 belb ? and in what time may they 
hennw. allowing 3 ■econda 4o every round? A, 1307674368000 chanaeai 
983093104000 leeonda. 

4. What time will it require for 10 boarden to teat themselvee diflbfenl^ , 
•fery day at dinner, alk>wing 365 daye to the year ? A, 9941^^ yean. 

8. Of how many nuriations will the 96 letten of the alphabet admit ? 

4.4039914011966056356640000001 



POSITION 

Is a rule which teaches, by the use of supposed numbers^ 
to find true ones. It is divided into two parts, called £hngl6 
and Double. 

SINGLE POSITION. 

fXCHL This rule teac\iea to leaoVi^ \!bKw^ 
*AcM9 rrnndtB are propoxtioD»X to t)Eisn vx^^oosk; 



k 



POSITION. 9» 

.. A lehooloiMtor, b«lnf Mked bow many leliolan he had, replied, ** If I 
■ad ai many more as I now have, me half ai many more, one third, and one 
ftortfa aft many mora, I ahonhl have S96." How many bad be ? 



Let m raj^Mie he had 94 

Thou ai many mora = 94 

I as many ss 19 

I as many = 8 

\ BM many sr 6 

74 



We hare now firand that we did not rappoio 
the rwht namber. If we bad, the amount would . 
have been 896. Bat 94 hai been mcreaied in tho 
■ame manner to amount to 74, thai some unknown 
number, the true number of tcholuri, mutt be. to 
amount to 996. Conaeonently, it is obvious, tnaft 
74 baa the same ratio to 996 that 24 has to the true 
number. The question may, therefore, be solved 
by the foDowinf statement : 

As 74 : 996 : : 94 t 96, j9m. 

96 



This answer we prove to be rf|:ht bv ineraaaing it by itself, one half 
Haelf, one third itself, and one fiMirth itsolf ; 

Thus, - 



96 
48 
39 
94 



^396 



From these illustrations we derive the following 
RULE. 



Suppose any number you choose, and proceed with it in 
the same manner you would with the answer, to see if it 
Were right 

Then say, As this result : the result in the question : : 
the supposed number : number sought 

More Exercises for the ^aie* 

2. James lent William a sum of money on interest, and in 10 years It 
amf>unted to $1600 ; what was the sum lent ? A. $1000. 

3. Three merchants gained, by trading, $1930, of which A took a certain 
•nra, B took three times as much as A, and C four times oa much as B ; 
what share of the gam had each ? 

A. A*s shara was $190 ; B*s. $360 ; and C's. $1440. 

4. A person having about him a certain number of crowns, said, if a third, a 
fourth, and a sixth of them were added together, the sum would be 45 ; bow ' 
many crovms had he .' i^> 60. 

5. What is the age of a person, who says, that if -f^ of the years he hat 

lived be multiplied by 7, and } of them be added to the product, the sum 
would be 292? A. 60 years. 

6. What number is that, which, being multiplied by 7, and the piodncl 
divided by 6, the quotient will be 14 ? ^. 13. 

23* 



m APPENDIX. 



DOUBLE POSITION. 

f XCIT. This rule teaches to sblye questions hymeam 
of two supposed numbers. 

In SmeLB Position, th^ number souffht 10 alwfqrs mul- 
tmlied or divided bv some proposed number, or increased or 
dmiinished by itself or some known part of itself^ a certain 
number of times. Consequenthr, the result will be propor- 
tional to its supposition, and but one supposition will be 
necessary; but, in Double Foaition, we ^nploy two, for 
the results are not proportional to the suppositioiis. 

1. A gmtleman fsve big thn9 mmu f 10000, in the following manner : to the 
Meond $1000 more than to the lint, and to the third aa many aa to tlie fint and 
■eeond. What waa each Mm'a part? t 

Lbi OS rappoM the fhare of the first, 1000' 
Then the aeoond s= 3000 
Thirds 3000 



Total, 6000 
, •nbtraeted fiom 10000, leaTes 4000, 



The iharea of alt the 
wiU,if oar aupppaition be eomoety 
^anMMUt to f 10000; but, aa thev 
amount to $0000 onljr, we eaU 
the error 4000. 



, again, that tlie share oftlie first was 1500 

Then the second s: S500 

Thiids=4000 

8000 

9000 



We pereeive the 
> error in this case t» 
be $9000. 



The firrt enw, then, is $4000, and the aeoond $9000. New. the diiTerenee 
between these errors would aeem to have tlM s^me ralation to tne difierenoe of 
tlie snpposiUons, as either of the errors would have to tlie diflbrence between 
the supposition which produced it and the true number. We can easily inako 
this statement, and ascertain whetlisr it will produce such a result ; 

As the diifsrence of errors. 9000 : 500, difference of suppositions : ; either 
oftlie errors (say the first), 4000 : 1000, the diiTerenee between its suppositicMS 
and the true number. Addinf this difference to 1000, the seraosition, the. 
amount is SOOO for the share of the first son : then $30uu uiat of the second,^ 
$5000 that of the third, Au, For 9000 -f- JOOU -f 5000 =: 10000, the wh9lc 
estate. 

Had the supposition proved too great, instead of too nnall, it is manifeat thai 
we must have subtracted this difference. 

The differences batweep the results and the result in the qnestioo are called 
errors : these are said to be aUke^ when both are either too g^at or too aanall ; 
imUce, when one is too great, and the other too small. 

' From these illustrations we derive the following 

RULE. 

Suppose any two numbera^ «xid Y^oce^d with each ac- 
eording to the manner deacnbe^Si m \3tka Q^^iifC\QT^^X).^ %i^ 
bow much the result of eac\i MEetsftomVi\aX.\Ti^^^^^^i»«w 



MISCELLANEOUS EXAMPLES 871 

Then say, As the difference* of the erron ? the diflfor- 
ence of the suppositions :t either error : difference between 
its supposition and the number sought. 

Jtfore Extrcmtfar iht SUOe. 

S. Thrva paraonf difpotiiig about tkair ifM, ttTt B, " I am 10 yaan oMar 
than A ;" lays C, " I am ai old as joo both :" now, what wera their Mvaral 
agas, the aom of all of them bainf 100 ? Jbu, A% 90 ; B'a, 30 ; C's^ 50. 

3. Two penona, A and B, have the aame inooma ; A Mva* | of hu yearly ; 
but B. by nendiof $IS0 per annnm more than A. at the end of 8 years, finda 
hinuelf f400 in debt; what ia their inoome, ana what does each spend per 
-annum? 

First, aomwaa aaoh had $900; aeeoadly, f30D ; then the erron will iw 400 
and 800. J. Their inoome ia $400 : A spenda 300, B $450. 

4. There is a fish whose head ia 6 feet long, his tail ia as loag aa his head 
and half his body, and his body ia aa loqg as itis head and tail } what is the 
whole length of the ftsh ? 

Fiiat, suppose his body 30; secondly, 98 ; the errors will then be 1 and 8. 

Jl. as feet. 

5. A laborer was hired 80 days upon this condition,— tliat for every day he 
was idle he should forfeit 50 cents, and for every day ha wrought he should 
receive 75 cents ; at th'e expiration of the time, be received |S5; now, how 
many days did he woriK, ana how many days was he idle ? 

A, He worked 58 days, and waa idle 88 



MISCELLANEOUS EXAMPLES. 

» 

1. There Is a room, one aide of ^riiieh is SO feat long and 8 feet high ; haw 
manv square feet are contained in that side ? 

Tfiis side is a regular parailelogram (H LXXTX.) ; and, to find the sqnara 
contents, we have seen that we must multiplv the length by the bmadth ; 
tlius, 90 ft. X 8 ft. = 160 sq. ft., Jtnt. But, had we been required to find the 

square contents of half of this par. 

aileloftam, as divided in the figure on 

the left, it is plain Uiat, if we should 

multiply (90) the whole length by 

h of (8) the width, or, in this case, 

the height, the procnict Mronld be tlie 

square intents m this half, that is, in 

the figure BCD: thus, ^ of 8 =s 4 ; 

then; 4 X 80 = 80 sq. ft., which is 

precisely I of 160, the square contenta 

« m the whole figunr. • 

The half B C D is called a trimWe. because it Ikas, as you see. 3 sidea 

and 3 angles, and because the line B C rails perpendicularlv on G D ; the angle 

at C ia called a rurht angle f the whole angle, tlien, B Cf D, may properly ba 

called a rightronglM trku^. 

The line B C is called AperprntdiadarjCD the iase, and DB the ftMsCtomss. 

A*ote.— Both the base and perpendicular are sometimes called the dgpt 

of the triangle. 




♦ TTie dJffbreaee of the errom, when alike, yritt ba am* aaJ*r«tt«A ^tw^ ^Qs^ 
— Hrhea ualike^ eae iuUei to the otlMC 



tm APFENDK. 

Hence, Thjimd (he Ana qfa Rigkt^angUd TritmgU;^ 

Multiply the length of the base by J the length of the 
peipen<!icular; the prodact will be the area required. 

S. Wkat b tlM UM of a tritnfiilu piec* of land, one ftde ofwhieh u 46 
lada, WMi tbe dbtMoe from the oomor opiMMite thU fide to that aide SOiode? 

*^M. ^ X 40 =400 rode. 
AUe.— To find the area oTiay irregvlar fifwe, dhride it into triaaf lea. 




In tnj ti|#«-fln(lnd triang le, it hae boon 
tainod, tlHU tlie aqoaio « tlie hypothennae ia 
tpul to the anm of tlw eqoaree oTtiio other two 

aidea. Thna, in the adjae ent figore, 4 0* s 1000, 

and aO^sSOO; than, ^900 + 1000 = SO, tiie 
hypotlienaae. 



Hencei lb find ihe H^pefkunMty when the Legs ar^ given;^ 

Add the squares of the two legs together, and extract 
the square root of their sum. 

JFhen fte J^ffMemue and One Leg w^ gwen^ to find (he 

OQierLeg^^ 

From the square of the hjrpotheniise subtract the square 
nf the giYeii leg, and the square root of the remainder will 
be the other. 

3. A river, 80 yarda wide, paaaea by a Ibrt, the walls of which are 60 yalde 
high ; now, wliatia the distance from the top of the wall tw* the oppoaite bank 
of the river? 

In this example, we are to And the hypothennae. .<lna. 100 yarda. 

4. Thefe ia a eertaan atreet, hi the middle of which, if a ladder 40 foot Ions 
be placed, it will reach a window 94 feet from the ground, on either aide of 
aaid street ; what ia the width of the atreet ? 

*In this example, we are to And the length of the base of two trianglea, and 
then the anm or these will be the distance required. Ant. 64 feet. 

ft. There is a certain elm, SO feet in diameter, growing in the ^entre c»f a 
•Ircnlar island ; the dlstAco ftom the top of the tree to tM water, in a straight 
line, is 190 feet ; and the diatanoe fiom the foot 90 feet ) what ia the hei^t of 
the tree? 

As the tree is SO feet in ^Uameter, the distance firom its centre to the watar 
to the length of the base, that is, 10 4- 90 s= 100 feet. A. 66,336 a. + . 

6. Two ships sail from the aame port ; one goea due norw 40 leagnea, tha 
ifther due east 30 leases ; how far are they aput ? 

We aro here to find the hypolbiennae. A* 50 leagues. 



HISCELLAIfEODS SXAHPLEB. 




C WtatiilbgclRiiiiiftnB»afBwtH*l,tlMdluMUr«fwhieliIaBf>air 

Tbe circumferecce of H circle u greater, vou ai« senaibb, 
than the diuoeter, beung a little more uibd 3 tunes, or, 
more accurately, 3441S9S times the dismcter. 



R> J. »lSt,li 



dluuaur at &vh«]|Ot cLnlv, iriiodft clnDmftTei 
»Uiniilfh tbavBJlh ba 6000 miles, hov mbny niLto 



ing half the diuneter by bdf the urcumfereoce, or^ n 
tiffing the square uf half the diameter by C^14158!& 

IS. WhUiithBUHOf ■droll «bondiuiMlRBSOfe«ir 

10* = IDO X 3,14I5SB ^ 3I4,im ,4k 
U. WbUul)iad)>B«erorsciic1e,Hliaieu«u311,lsa)r J. SOfl. 
14. WliitHtbau»,«iiiiiu<<>»unu,oftlMBUth,t]lawiii|itlobg800S 
MIh iDdiuwtai, indXIOOOiDoinDiiiibiaiiEgf 

Note. — The area of b globe or ball is 4 tmies as much 
as the area of s circle of Uie same diameter; therefbre, if 
we moltiplr the 'whole ciicmnference into the whole diam- 
eter, the prodnct will be the area. _ ■ 

jIm mooDOOO- 

ISi. WliUantliaHdidwoiaiitaDfitlalMiiibdllBtiKliMiodluuiarr 

, The solid eontenttiof a globe are found by mnltiidTiiig Ht 
■res by 1 of its diameter. 



«4 APPENDIX. 

lBtMi«aapia,iMBH7fii*tfladtkaBi«&oroM«DdyMbe|bi« diraetadfa 
• ciiBtoj tiMB MBttlp^r by 90 IbaC, tka Jti^tli. ^. U tet, nvarly. 

^Mi.-4Midt «rtUt Ibno Bift7 be MOad cfiMirt. 

17. Whfltu«tb«MlidoontmUof ae7lli|d0r4fiMtiBdiaiiiet«r,«Bl lOfMC 
loBff A. I954>fe«t. 

Wh«n aolida, b»i|if oithar loond or Miuue, t^er regularly till thay aooae to 
a point, thoy eootaUi Jvt | aa orach aa if tbay ware allthe way aa large aa they 
•le at the uaal and. 

Whan Bolidi daeraaaa regnlarly, aa kat d aa eri bed^ the^ are ealled jnfiairfifi. 
When the baae ii aqoaie, they are ealled afwra fynmudi ; when triaafato, 
' '\f and when laand, mmJarfgrimdlt^ or cfmm. 



MultLpl]^ the axea of the lirgest end by i of the peipen- 
dicultf height 

n. What are the aolid eeateata ofa eooe, the height of which ia90 lbet,aiid 
Ihi baae 8 ftetfai diameter? .A. 800,6 -4- ft. 
. 19. There ia a |»yiaflihi, whoae beae la 3 feet aquaie, and ita popeadkahv 

height 9 feetj what are ita aoUd contenta^ .<9. ^ X § = 97 ft. 

99. What ia the lei«thoroiie aide of a cubical block, which cantaiM S861 
aolid &et? ^. 91fiiet. 

9L In a aqoare kt of land, which eeoUina SM8 aoraa, 3 rooda, and I rod, 
what h the length of one aide? df . 061 roda. 

SBL A gioeer pot 5 galiMM of water into a caak eontaimttg 30 gailoaa of wom, 
worth 75 ceata per gauon j what ia a gallon of thia mixtora worth? 

««. 64^ eta. 

93. Theflr8tteniefageoBBetriealaefieai8 4|thela8t56984,aadthentio6i 
whatiathesanofalltheteraM? <tf. 09380. 



94.- «* Tk$grmtUi,mdwkmUwiUh0pmd,--Tht public mind haa been 
aiderably amoaed, Ibr a few daya paat, with a aingnlar bet, said to have bees 
made between a ftieod of Mr. Adama and a friend of Gen. Jaefcaon, on the 
eaatern ahore of Blarylaad. The bet waa, that the Jachaon man waa to receiva 
from the Adama man 1 cent fer the fint electoral vote that Jackaon aboald re- 
oeive over 130, 9 centa for the aecood, 4 for the third, and m on, doabline fea 
every aueceaaive vote ; and the Adama man waa to have one handred doilaia 
if Jaclnon did not receive over 130 votea. Aecoiding to the pietent i^qyaar- 
aneea, Jackaon will receive 173, 43 over 130, and the aum the Adama man wUSI 
have to pay, ia that event, wiU be 16790003(1699,07. 

** Bat the Idee doea not appear to be all on the Jaclnon man'a aide. The 
money ia to be eonnted, and it will take a pretty long lifetime of any comnMMi 
man to count out the * abinera.* Let*k aee ^-allowing thet a man can count 
aixtv dellara a minute, and that he continnea to count without eeaaiiig, either 
to sleep, to take refteahmeat, ot to keep the Sabbath, it wOI take him twtmtif 
M»m hndni ami MkbMme ymn^ w aa rly / but allo w him to work eight hous 
a day, and reat on the Sabbath, be will be ooeupiedOTBO -4- yeara ; ao that the 
Adama man, when he ia called upon fer the eaiih, may tell hia Jackaon ftlead, 
' Sit down, iir; aa aoon aa I can eount the money, you shall have itj oven tha^ 
baoka take Mam to aonnt the meney, you know.* '' 




375 
A PRACTICAL SYSTEM 

OF 

BOOK-KEEPING, 

rom 
FARMERS AND MECHANICS. 



*^ Almost all penom, in the ordinarj aTooatioM of life, jmleM thty adopt loaM 
BMthod of Iweptny their aooonnts in a regnlar manner, wiii be subjected to eoo- 
tinaal loeeea and tnoonvenieneee ; to prawnt which, the IbUowing plan or out* 
line it eomjneed, embracinf the prineiplee of Book-Keepii^ in the most simpie 
form. - Before the pupil eeoinienoee thie etody, it will not Be neeeeeaiy for him 
to Jiave attended to all the rules in the Arithmetic ; but he should nuke him- 
__•* i_.-j _i*i. ^L !.»__* -r »__«. ar . i-_*._^ t -^ suffefod to loavo 

fire the learner a 
t the popi should 

be required to compose aimilar ones, and insert then in a book adapted to thie 
purpose. 

Book-Keepiflf is the method of reeoidinf business transactions. It ii of two 
kinds— single and double entry: but we shall only notice the former. 

Single entry is the simplest nnn of Book-Keepinf , and is employed by ra- 
. toilers, mechanics, farmers, dee. It requires a !)av-Book, XiSger, and, Where 
eaooey is frequently received and paM out, a Cash -Book. 



DAY-BOOK. 

This book should be a minute historr of bueineis transaetions, in the 

of time in which they oeonr ; it should be ruled with head lines, with one 
oolumn on the left hand for poet-marks and references, and two eolumni on the 
right fiir doDara and cents. The owner'sMaame, the town or city, and the date 
«f the fint transaction, ■hould stand at the hesid of the first page. It is the 
custom of mao]|r to continue inserting the name of the tovm on every page. 
This, however, » unnecessary. It is sufficient to write only the month, day, 
and year, at the head of each page after the first. Tlua should be written in a 
larger hand than the entries. 

On conraiencins an account with any IndiTidual, hie place of residanee should 
he notedj provided it is not the samoas that where the book is kepL If it be the 
•ame, this is unnecessary. As it often happens that different persons bear the 
same name, it is well, in such eases, to designate the individual with whom the 
aeeountis opened^ by stating his occnpation, or partienler place of residenee. 

When the conditions of stue of purchase vary rob the ordinary customs of 
the place, it should be stated. Every month, or oftener, the Day-Book should 
be c<vied or posted into the Leger, as hereafter direoted. The crosses, on tlm 
left hand column, show that the charge or credit, agaiiwt which they staadTii 

Kted, and the pgures show the page of the Lefei where the account is poatML 
ne use the figures only as post marks. ' 

Evwy article sold on credit, exoent when a note ie taken, should be hnoMdl- 
ately charged, as it is always unsafe to trust to memory. Also, all labor pet^ 
formed, or any traneaction whereby another is made hidebted to us, should be 
hnroedutely entered on the Day.Book. If ftimen and msehaaiot 'wudftk. 
strictly obeerre this xvIb^ they would not only aava nanj <^BaK«a>a^VQiL -woi^ 
money. In tbia napeet, at least, fellow the axanqte ot Tyc.TrtaBQiS&A^^sJk* 
jMTver oiD/(to(/ to make a charge aa sooa as it eou\A>M dOM* "^vivt ^iaSRR^ 
au to-moiTOWf whoa it cma be mado ti»-day« 
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FORM OF A DAY-BOOK. 



Edward L. Pkckham. Boston, Jan. 1, 18^. 



1 X 



1 X 

• X 

• X 
t K 



• k 



t X 



i X 



» X 



James Munrnf^ Jr. • Dr, \ ^ 

To 1 gaU. LidHmWine $1,98 

" 6 yds. CaliM, « 374 eta ^3& 

*< S ydj. BiMdeloCh, c $4^ 9,00 



Rtibtiri HnMu, B1ap.knmith,. 

To tl7 lbs. Iroo, « 8 eta 



,Dr. 



Thcmaa Teomansj, 
ByCuh 



Cr. 



^ 



13 
17 
75 



IT 



Archibald TVwy, Salem, ...Dr, 

To 1 pieee Broadeloth, eoaUiniiif 89 yds., « $3 per yd., 
90 days* credit i 



James ^P'orrefi, Wardand,....* Dr. 

Tolewk Nailf, S25 Dm., c 8 oti 



By 37 n«.Cii0eM,clOeta...,.; 

** 41 Um. Feathem,* 70 eta 

BaUnoe to be paid in Cora, at market priee. 



Cr. 

..SbIto 



baae ThomoB^ Bnttde Square,. 

To 39 galla. Mohiaee, » 50 eta 



Dr. 



87 
18 

3S 
18 



IViUiam AngtHy Rozbuiy, » Dr. 



To 30O Iba. Pork, a 7 oto. 
^ 30 ba. Cora, a 45 eta. 



..13^ 



Samud Stone,, 



To so Iba. HaraeM Leatfter, a 30 eta. 
» 7 Um Hay, a $10 



Dr. 

.$15/W 
..70,00 



Ckorgt Carpenter, 



To 17 Brooan, c li eta. 
« 7 Hm. Butter, a 90 eta. 
<« 4 nM.CfaMMe,alOeta. 



34 



85 



^ K^l Je99t B. jSkoeci, M^ndoiL) Dr. 

r0jiaid.lldlMN«»98— ft==«t«^Ma^'^ 

Or. 




09 
00 



50 



>■.. „ 



fl 



FORM OF A DAT-BOOK. 



9ft 



Jan. 5, 1899. 




3 X 



1 X 



« X 

« X 



t X 



t X 



» X 

J X 
ff X 



J^M» Jtfe<eair» Taoner, Dr. 

To 90 Cair^ikiaa, a f6 ^Ifl0,00 

" 50 Dried HidM,a ^4 900,00 

60 days* credit. 



Jam/u Mwrraify Jr, 

Bt 90 bo. Com, • 00 cti. . 
" 4 ba. Oatfja 40 ete., 



.$19,00 
...1,60 



^ 



JWPMM fwWfTefty ••• • mDr, 

To 94 bu. Cora, a 00 etf.... 



Jirddbald Tracy, 

Tol cord Wood. 

*« 30 Om. Feathen, a 70 eU.^. 



..$6,00 
. .91^00 



^ Rohert Bawkmtj, , • . • Cr. 

By elKMUif my Hone $9,00 

ti M M Oxen. 3,00 



Sataud SUme^ Dr. 

To9ydkBnMdcloth,a$4 $6,00 

«< 4iir.Shoei»a$l 4,00 



T^ionuu YoomanSf '. . .Dr, 

To 900 bo. Cora, a 70 ctf.... 

-9- 



To90viiiiUki,FiBh,a$3,75. 



9 X 



George Carpenter^, Dr, 

To 900 Iba. Cheese, a Sets $16,00 

« 1 lliUn Botter, Tfrlbs., weight of tab, 10 Bm. ss 66, 

a90cts 13,90 



f 

300 



.^kibaldTraeyy Dr. 

To 9 bUb. Floor, C$10 •' $90,00 

" 95ilM.L«d,c lOeti ....9,50 

<( 3ba.CUt,a 66 eU ,.,...liS6 



13 



14 



S7 



8 X I btMeJ^omas, Dr. 

ToSOydi. Calico, afi9oU $11,60 

M 75 yd». brown iSheetiac, • 14 ete # .lO^SO 



19 
146 

119 



00 



60 



40 



00 



00 



00 

I 

00 
50 



99 



94 



18 



Mf OfOu om Goo^iofa 4k };<<nd| fi^%lSUO< 



SlUtO 



LEGER. 



1 X 



• X 



3 X 



1 X 



Xem. 9, 1829. 





To3hUi.FliM^a|^ 



Bohai HnMtu^. . i Dr. 

To]90]faa.BlwlandStMl,«8ets •9,60 

•< 100]ha.BMm IroB,a5ets 5,00 



JisMtM MatfToy^ Jt» • • • • 

To 10 Iha. Bonr, « 11 ds 

" 90 nw. CoAo, a 19 eta 

" 6 galh. MoliMei, • 37 eto. 



.-$140 
...9,00 



WmoBmJkMt^ CV-. 

By 900 IlM. Lud, a 6 eU 919,00 

<^ a901lM.BMon,al9 eta 49,00 



-13- 



To 1 bbL Floor 

3 bo. Can,«65ete 



<« 



M 
M 

u 
tt 

w 



.; Br. 

$10,00 

- 1,95 

;....7J» 

4bD.Bftit,«70ete .'*!r.!I!'.!!!!!'.!!.*.'.*!!!9^ 

1 Ib.T. H.Toft 1,95 

14 llw.Baaur,a 19 eta..... 1,68 

3 7ds.BnMdeloth,« |8,50 7,50 

19 yds. Sliiitiiif , « 19 eta .%9B 



6nlk. WuM,aftl,95. 
3 up. Coffoe, • 10 eta. 



-13- 



JwmtB J^furrtWy Jr •• .Dr. 

To 6 Iba. Ruaioi, oSM) eta $1,90 

" 5 gallt. Comuit Wine, a 75 eta 3,75 



14 



54 



35 



44 



95 



LEOER. 

Thu book ia nod to eolleet tbe MattoTod aeeoonta of the Daiy-Book, andto 
wnnge a]I that relatoa to each indmdnal into ooe aepdrate atatoment. Hm 
boaineaa of collee|inf theae aeeooBto frmn the Day-Book, and writinf them ia 
the Lecer, ia ealled fottbur* Thia aboald be done onee a noath, or ofkenar. 
Debta doe finamoChen, ana entered opon the Day^Book, aie placed on the aide 
of I>. j whaterer ia on the Day-Book ai doe to aaother ia placed «m the aide 
ofO. -▼ f 

When an aeeoont ia poatod, the page of the Lafer, in which thia neeonat it 
kept, is written in the CBftrhand colnmn of the Day-Book. 

Erery Leger ahonld have an alphabetical Index, where the namea ai the 
MBvenl penona, whoae aeeoonta are kept in the Leger, ahooU bo written, and 
thBpmge noted down. 
When one Ijoger ia ftdl, and a haw «te ia oMRMfiit^^ %iwn«ii\a\&.^QBi^%mMK 
»bcul4 be all balanced, and tbeVala]ieM\iinmReaL\A^«nKw\«|^. 



FORM OF A LEOER. 
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LANATION OF THE LEGER, AND THE MANNER 

OF POSTING. 



iU be Men, that tbe name of Jbmw JAirray, J^. itandi fint on the Day 
of conne, we shall post hi* account ftni. We enter hia name on the 
i|^ <tf the Leger, in a large, fiur hand, writing Dr, on tbe left, and Or. 
right. At Um top of the left^and column we enter the year, under 
we write the month and day when the fint charge wai made m the Day- 
and in the next column the pa^ of the Day-&ook where the charge 
. Tlieni as there are soYeral article* in the fint cha^, instead of speci 
»aoh article, as in the Day-Book, we merely say, To Anuiriw, and enter 
lount in the proper columns. This charge being thus posted, we write 
ge-of the Leger, viz. 1, in the left-hand column of tbe Day-Book, and 
te to it a X ) to show more distinctly that the charge is posted. We 
ass a finger carefully over the names, till we again oome to the name of 
Miurraiff Jr,, which we find on the second page j but, as this is credit, 
»r it on the credit side, with the c^te and page m their proper columns, 
en enter the Jj/bger-page and cross, as before, and then proceed again in 
of the same name, until every charce and credit is transfelred into the 
The next name is to be taken and proceeded with in the same way as 
It J and so continue till all the accounts are posted, 
t IS uncertidn how extensive an account may be when once opened, it is 
to take a new pa(^ for every name, until all the Leger-pages are occu- 
By this time, it is iMobable, several accounts will have been settled ; 
y then enter a secoim name on the same pages, and so continue till al* 
gesareiull. 

snever any account is settled, the amount or the balance is ascertained, 
e settlement entered in the Iioger. The settlement may also be entered 
Day-Book ; and many practise this, although it is not essentially neces- 
Bttt it is essentially necessary that one. if not both, the books, should 
bow every account is settled, whether oy cash, note, order, goods, or 
ver way the amount or balance is liquidated. 

). — ^In making out bills, the Leger is used as s lefoienee to the charges in 
ly-Book, which must be exactly copied. 



FORM OF A LEGER. 



James Murray , Jr. 



O. 



1. 

0. 
3. 



To Sundries, 
*^ do. 
« do. • 



f 

13 
6 
4 



|94 



1839. 
Jan. 5, 
«« 15. 



By Com and Oats, 
" Cash, to bal. 



!3 

10 



eo 

84 
44 



r. 



IMimi HawkmBj 



Cr. 



1. 

0. 



To Iron. 
« SaadriQB, 



17 
14 



c 

36 
60 

g3 



1829. 
Jan. 6. 
" 19. 



By Work, 
*^ Note,a 



00 days, 



f 

5 

96 



t^\.V$t^ 



c 
00 
96 



FOltM OF A LBOER. 



P 



Dr. 




Thomiu Yeomana, 


a-. 




Jan. 7. 

•« 10. 


9 
3 


To Com, 
»* Flouf, 


96 
flflB 


00 
50 

fiO 


18l». 

Ju. 1. 

»» 11. 


1 


ByCaflli, 

" Check, for bftl. 


•75 

92 
$168 


75 
75 

SO 



Dr. 



Arddbald Trwy^ 



Or. 



issr 

Jan. 3. 
«« 6. 
« 9. 



To Broadeloth, 
" SandriM, 
do. 



S7 
94 



$138 



cii 1800. 



BjCuh, 



$ I ^« 
138 48 



Dr. 



James rreanmriy 



Cr. 



18B9. 

Jan. 3. 

« 6. 



ToNaib, 
" Com, 



^8 
14 



•33 



c. 

00 
40 



40 



1899. 
Jan. 3. 



By Bnndrief, 



39 



40 



Dr. 



Jan. 3. 
« 9, 






Cr. 



To Molaasea, 
" Sundriei, 



16 
31 



$37 



00 

50 

50 



Jan. 9. 
" 90. 



3 



By Order, 
" Notea90dayi, 



94 



$37 



c. 
80 
70 

50 



Dr. 



WiUiamAngfiU^ 



1889. 

Jan. 4. 

" 16. 



To Sundries, 
" Cash, 



34 

19 



$54 



c. 

50 
50 

00 



1839. 
Jan. 10. 



By Sundries, 



Or. 



I4 



C 

00 



Dr. 



Samuel Stones 



1899. 

Jan. 4. 

" 7. 



To Sundries, 
do. 



Dr. 



1899. 
Jaa^ 5.11 
«* 9 2 



// 



To Sandrios, 
do. 



I5 

IS 



¥rr 



e. 
00 
00 

ooli 



1889. 
Jan. 30. 



By Cash, 



George Carpenter^ 



•3 

29 



e. 

64 
20 

v. 



1839. 
Jan. 15. 



Cr. 



$ 

97 



s 
00 



0-. 



By Note, a 60 days. 



\ $33\Q4i^ 



\\ 



33 



04 



SI 



CASH-BOOK. 



sa 



Dr. 




Jta9t B. Stnetf 




Or. 




Jan. 5. 
" 9. 


1 
3 


To Molawei, 
« Fiah, 


112 
$140 


e, 

00 
50 

10 


ld». 
Jan. 5. ] 
« 90. 


I By Cadi, 

" Caah,tobal. 


♦15 
12s 

$140 


c 
00 
10 

10 



Dr. 



Jesse Metcdlfj 



Jan. 5. 
9. 



18S9. 
Apr. 7. 



Or. 



(I 



To Sundries, 
" Shoes, 



$ 

300 

475 



$775 



c. 
00 
00 

00 



By his Check, 



$ 
775 



00 



Dr. 



Jcanes HoBnxnumdf 



Cr. 



18Qd. 
Jan. 12. 



To Sondries, 



$ 
35 



c. 
44 



1829. 
Jan. 30« 



By Order on Brown 



$ 
35 



c 
44 



INDEX TO THE LEGER. 



A. ^^' 
AngeU, WiUiam.. 2 



c. 

Carpenter, George 2 



" s: p*!* 

SweetjJesse B 3 

Stone, Samuel. 9 



HawkSns, Robert 
Hammond, James. 



H. 



.1 
.3 



M. 
Murray. James, Jr. . . r. 
Metcalf, Jesse 



.1 
.3 



T. 

Thomas, Isaac 9 

Tracy, Archibald '.....*. ..9 



W. 

Warren, James 9 



Y. 

Yeomans, Thomas 9 



CASH-B(X»C. 

This book records the payments and receipts of cash. 

It !b kept b^ making caih Vr, to cash on hand and what if reeeiTed, and Cr, 
by whatever is paid out. 

At the end of every day or week^ as may best suit the nature of the b usinaw , 
the cash on hand is counted, and entered on the Cr. side. 

If there is nocrror, this will make the sum of the Dr. e<qnal to that of the 
O*. A balance is then struck, and the cash on hand carried again upon the 
Dr. side. 



BILLS. 

rom OF A CASH-BOOK. 

CASH. 



6. Biloi oTUEtchuiiliiD, 



S3'""ir"j,"v. 






Ihrm of a B31 fiim the preetdmg ff'orfc. 
Hr. Jamee Hurray 

to Edward L. Feckbam, Dr. 
im. ■ J 

Ju. 1. To ItsD. Urim Wi» «]^ 

u H u s^.c«liM,ii3Jieu .%se, 

u u u 9 jdL Bnadelcith, a f^pt...., 8^^ 

•• 10. •* 10 Ra. Saitr, a 11 «(• _ 

« " " B«ll>.3i>Iuin,im<U 

" " « ssE^.coff»,<iiSou... : 



ril5,ia 



EDWA&D I> FECKHAM. 



Hr. Jeaee Hetcalf 

to K L. Peckhatn, 

lu.G. To so CiJMkiDi, • as ^ 

" " " so I»ri.d Hide., (OH 

" 0. •• flOapurUu'.ShoN.aSiieu 

lUeeiTBd PtL^muit, bj 1^ EbHk « H. S. Vu^ 
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MBRCANTIL.E FORMS. 



No. 1. i Negotiable Note. 

^fiO' BoiUm,Mag5,lSS[r. 

t^^\i .9° %!?°2? ' prombe to pay Claude Lwraine, or Order, SeTenty- 
•V»tDoUani Fifty Cents, with Interett, for value received. - 

JAMES HONESTUS. 

No. 2, . Note palpable to Bearer. 

f^' -^ r Bo0Um, 8epL 17, 1887. 

Six monthi fWnn date, I promiie to pay A. B., or Bearer, Forty Dol- 
lars, for value received. 

^ SIBIEON FATWKLL. 



No. 3. Note by two Persons. 

•500 JBeiim, OeC S8, 1837. 

For value received, we, jointly and severally, promise to pay C. D., 
or Order, on demand, Five Hundred Dollars, with Interest. 



HORACE WAIXIOTT. 
JAMES HART. 



No. I. Note at Bank. 



irij. 



♦iSO. Awtoii, /». 25, 1819. 

«y Thomas Andrew*, t 

ollarsjfor value receive* 

JOHN REYNOLDS. 



. *- Nine^-five days from date, I nromis» to pay Thomas Andrew*, or^ 
Order, at the rhomix Bank, One Hundred and Fifty Doflars, for value received. 



Remarks relating to Notes of Hand. ^ 

1. A negotiable note is one which is made payable to A. B., or Order, — ^It it 
lHherwise, when these words are omitted. ^ 

' 9. By endorsing a note is understood, that the person to whom it is payable 
«>^writeiHhiB name x>n the back of it. For additional security, any oth«r person 
may afterwards endorse it. 

3. If the note be made payable to A. B.^ or Order, (See JVb. 1,) then A. B. 
«an sell said note to whom he pleases, provided he endorses it ; and whoever 
buys said note may lawfully demand parent of the signer of the note, and if 
the signer, through inabilitv or otherwise, refuses to pay said note, the pur- 
chaser may lawfully demand payment of the endorser. 

4. If the note tie made payable to A. B., or Bearer^ {See JVo, 9,) then the 
' «igner only is responsible to any one who may purchase it. 

,5. Unless a note be written pavable on some specific future time, it should 
be written on demand f but should the words on demand be omitted, the note i^ 
supposed to be recoverable by law. 

6. When a note, payable at a future 'day, becomes due, it is considered on 
interest from that time till paid, though no mention be made of interest. 

7. No mention need be made in a note of the rate of interest: that particular 
Is settled by law, and will be collected according to the laws of the state miiero 

the note is dated. In some states, it is 6 per cent. : in others, 7. ^ 

a If two persons^ jointly and severally, {See Ab. 3,) sign a note, it may be J 

eolleoted by law of either. m 

9. A note is not valid, unless the words fo; value reccRoe&\A «svt«mA^ ^ 

10. When a note is given, payable in any ailicU ot T&siO\«ad^aA^ '*^^t!?^ 
other than money, deliverable on a specified 1im.Q% atwiVi «j\as\»a ^^"^ ^.^Sa 

dored in payment At mid time ', otherwise the YioVAfti ol V\» tvoNft m^J ^«wa»» 
the miue ia moaej. 



set M£RCANTn.£ FORBfS. 

Auauni mtk Interest. . 

Bfr. Thomas I. Spencer •• 

to H. TwAU^V. Dr. 

iSl9.-^99.h ToSyds. Cloth, a |7^ pet jmfi A «<......... .ftSSjSO 

Deo.«. " 6 nUs. Wine, a $4,85 ^i g«lIoii..r..t!r.... A....^SD 
Jan. 1. " Buane* of Intereat., ....^ ».... 5^ 






* 1819-^aa. 



ft; 



■ ■■<» 



•53,80 

1817— Not. 1. BvCasli .....;'.«.i««.^«^^*4..^.....'.......M^t5a 

*^ 18]8-Jui. 1. BittoinfiiU , ^•«.i.,.,^..r......*^;T^l5» 






» 



: A Receipt far Moneys on iA.ccount, r 

BecoiyedofJameg WardeUIIirdepioIlazt'en-acoonnt. ^ 

AMeMi,JiM»9I,181& * '^ : SiMBON BlUIOn*.:'^ 

A Genertdileeeipt, 

Saoehred of Jonathan Aodreira Fourteen Do]}an ia fiill otnH tja&i 

B9ti9nfi>£r^l,mr. < hobacb rhti 




Meceiptf&r Money pai^wt a Note, 

BeeeiTod of Leonard Temple 8eventT^|«p>o. Pounds- and El 
lings, on his note for the Bom of One Huwhea 'and Seventy-two Pou 
dated at Enfield, Oct. 97, 1896. * « • D. THO: 

Botton, JtMgwuASfff 1888., 

4. -■ I 

iln Order for JffoHey. 
Messra. R. Potter & Co. 

Pay James Thomas, or Order, Eleven Dolla rs, an d tMs shall 1>o ydu 
receipt for the same. SHEEIaAH SPENCER. 

Boston, 8tpL 16, 1898. 

. An Order for Goods, 
Mr. Albion N. Oln^, 

Pay the Bearer »Byenty^ne Dollars, in goads fiNnn your slon. aad 
chaige > • Tonr obediant senwit, 

OTford, Dee. 31, 1897. E. RAYNAL. 



MfUr-A reoeipt given in fbH of «B osesMte, «qU off aoooonta only ; bat s 

receipt given in jfnll of oB 4emaHd$f eats off not aaly idl aeoounts, but all de- 

mandiB whatsoever. 

An order, when paid, should be isoeipted on tkn bade, by the person to whom 

' it 18 ma^ payable, or by some one ddy aathorized to sigo^for him j but when 

it it made payable to ftaorsr, oi to .A. 0. or ftsanr. It «af N mnljUlld bjr «■* 

me who pmonta it for ptyvMbV 



..£2^ 



«-. 




a 



■J 







3 2044 096 992 



This book should be retumet 
the liibrary on or before the last 
stamped below. 

-^ A fine of five cents a day is incn 
by retaining it beyond the speo 
time. 

Please return promptly. 



> i 

^ ■ I 
I I 



y 



. / 



( 



\m 



